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HEARING  ON  THE  SCIENCE  AND  TECH- 
NOLOGY  PROGRAMS  OF  THE  DEPARTMENT 
OF  COMMERCE 


TUESDAY,  JANUARY  31,  1995 

U.S.  Senate, 
Subcommittee  on  Science,  Technology,  and  Space 
Committee  on  Commerce,  Science,  and  Transportation, 

Washington,  DC. 
The  committee  met,  pursuant  to  notice,  at  10:00  a.m.  in  room 
SR-253,  Russell  Senate  Office  Building,  Hon.  Conrad  Bums,  Chair- 
man of  the  Subcommittee,  presiding. 

Staff  members  assigned  to  this  hearing:  Louis  C.  Whitsett,  senior 
counsel,  and  Timothy  B.  Kyger,  professional  staff  member;  and 
Patrick  H.  Windham,  minority  senior  professional  staff  member. 

OPENING  STATEMENT  OF  SENATOR  BURNS 

Senator  Burns.  Good  morning.  Before  we  get  started  this  morn- 
ing, I  want  to  make  a  couple  of  comments. 

It  has  been  my  privilege  to  work  with  Senator  Rockefeller  the 
past  4  years  on  this  particular  committee,  when  he  was  chairing 
it.  And  I  just  want  to  note  his  leadership  and  his  dedication  to  this 
committee,  and  the  area  that  it  covers,  as  we  start  out  sort  of  with 
an  explosion  of  new  leadership  around  here  and  the  ways  to  maybe 
get  some  things  done.  But  I  appreciate  his  support  and  his  coopera- 
tion in  the  past,  and  I  look  forward  to  working  with  Senator  Rocke- 
feller as  we  try  to  form  new  legislation  to  cover  this  particular 
area. 

Also,  I  want  to  welcome  Secretary  Brown  this  morning.  He  has 
exemplified  himself  very  well  I  think  in  traveling  around  the  world 
and  representing  this  country  and  the  technologies,  and  trying  to 
do  what  we  think  is  very  important  to  keep  this  country  competi- 
tive, and  also  to  keep  us  No.  1  in  the  Nation. 

I  think  he  shares  the  same  views  that  I  do:  that  we  can  out- tech 
anybody  in  the  world.  The  problem  we  have  is  getting  that  from 
the  drawing  board  into  the  consumers'  hands. 

So,  Mr.  Secretary,  we  welcome  you  this  morning.  Most  of  the 
leading  growth  industries  in  this  country  are  in  the  advanced  tech- 
nologies, such  as  telecommunications,  computers  and  bio- 
technology. If  our  Nation  is  to  remain  competitive,  we  must  con- 
tinue our  leadership  in  these  high-tech  areas. 

As  you  know,  there  is  an  intense  debate  in  Congress  on  about 
how  we  should  do  that,  and  what  the  Federal  Grovernment's  role 
should  be.  I  know  the  Clinton  administration  takes  the  view  that 
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Government  should  play  a  major  role  in  funding  and  supporting 
private,  high-tech  ventures,  and  providing  technical  assistance  to 
small-  and  medium-sized  businesses. 

Between  this  Advanced  Technology  Program,  the  ATP,  and  the 
Manufacturing  Technology  Centers  and  DOD's  Technology  Rein- 
vestment Project,  the  Federal  Government  is  now  spending  slightly 
over  $1  billion  in  these  activities. 

Others,  however,  believe  that  programs  like  ATP  are  industrial 
policy,  picking  winners  and  losers.  They  liken  the  ATP  to  the  Euro- 
pean Airbus  subsidies  that  GATT  is  supposed  to  discourage.  And 
in  view  of  the  marketplace.  Government  should  not  determine 
which  startup,  high-tech  ventures  do  get  financed. 

The  way  I  view  these  NIST  programs  is  that  there  is  a  fine  line 
between  industrial  policy  and  simply  providing  a  helping  hand  to 
a  company  in  need.  In  my  State,  I  know  several  cases  where  small 
companies  with  promising  ideas  just  need  some  early  seed  money 
to  get  the  project  going,  and  also  to  leverage  that  money  against 
private  funds  that  can  be  attracted  to  their  activity. 

Because  I  believe  these  small  ventures  can  use  a  helping  hand, 
I  cosponsored  S.  4,  the  National  Competitiveness  Act.,  last  year. 
The  bill  would  have  significantly  expanded  technology  grant  and 
assistance  programs  at  NIST.  Unfortunately,  that  aied  in  con- 
ference as  the  Congress  closed  last  year. 

However,  I  continue  to  believe  that  programs  like  ATP  are  head- 
ed in  the  right  direction,  in  developing  a  sound  public/private  part- 
nership to  introduce  advanced  technologies  and  practices  to  all 
tiers  of  our  Nation's  manufacturing  base. 

While  I  support  the  NIST  programs,  I  do  have  some  concerns. 
The  first  is  the  dynamic  growth  in  those  programs.  ATP  funding 
went  from  $199  million  in  fiscal  year  1994  to  $431  milHon  in  fiscal 
year  1995. 

Similarly,  the  Manufacturing  Technologies  Centers  was  $30  mil- 
lion, and  then  that  also  ballooned  to  $91  million. 

At  the  time  when  Congress  is  struggling  to  cut  spending,  to  tack- 
le the  deficit,  further  increases  in  the  near  future  are  just  abso- 
lutely hard  to  justify.  Before  these  programs  are  expanded  any 
more.  Congress  has  an  obligation  to  determine  whether  they  are 
producing  any  measurable  benefit  to  U.S.  industry  and  to  the  econ- 
omy. 

I  am  also  troubled  by  the  fact  that  NIST's  helping  hand  does  not 
seem  to  fully  extend  into  rural  States  like  my  State  of  Montana  or 
the  State  of  the  Chairman  of  the  full  committee,  in  South  Dakota. 

For  instance,  while  Montana  State  University  did  receive  NIST 
support  for  its  work  on  the  green  building  technologies,  no  Mon- 
tana company  has  ever  received  an  ATP  grant  or  any  significant 
level  of  assistance  from  the  Manufacturing  Technology  Centers. 
And  I  think  it  is  incumbent  on  the  DOC  to  ensure  that  NIST's 
technological  vision  includes  rural  areas. 

In  addition  to  NIST,  this  hearing  will  also  examine  the  atmos- 
pheric programs  of  the  National  Oceanic  and  Atmospheric  Adminis- 
tration. They  consist  of  the  National  Weather  Service,  the  NOAA 
satellite  programs,  and  the  atmospheric  research  activities. 

With  respect  to  the  Weather  Service,  we  will  look  at  the  status 
of  the  $4  billion  modernization  effort.  Agriculture  and  Montana  is 


agriculture  we  have  a  stake  in  that.  And  we  are  eager  to  get  new 
weather  radar  and  other  technologies  that  will  provide  earlier  and 
more  accurate  warnings  to  storms,  tornadoes,  and  severe  weather. 

In  Montana,  the  modernization  plans  call  for  our  seven  current 
weather  offices  to  be  consolidated  into  four  high-tech  firms.  So  we 
want  to  make  sure  that  these  new  systems  work  properly  before 
the  old  system  is  completely  dismantled. 

In  that  connection,  I  understand  that  there  are  problems  with 
both  the  Automatic  Surface  Observing  System  and  the  Advanced 
Weather  Interactive  Processing  System.  Hopefully  we  will  hear  tes- 
timony on  the  status  of  these  systems  and  other  modernization  ele- 
ments. 

Again,  I  want  to  welcome  Secretary  Brown.  And  I  now  recognize 
the  Chairman  of  the  full  committee,  Senator  Pressler,  from  South 
Dakota,  if  he  has  an  opening  statement. 

[The  prepared  statement  of  Senator  Burns  follows:] 

Prepared  statement  of  Senator  Burns 

This  hearing  will  now  come  to  order.  First,  let  me  welcome  Secretary  Brown  and 
our  distinguished  group  of  witnesses  from  the  Commerce  Department  to  this  hear- 
ing of  our  Science  Subcommittee.  Mr.  Secretary,  I  know  you  share  my  view  that  it 
is  essential  that  this  Nation  maintain  its  technological  edge.  Most  of  the  leading 
growth  industries  are  in  advanced  technologies  like  telecommunications,  computers, 
and  biotechnology.  If  our  Nation  is  to  remain  competitive,  we  must  continue  our 
leadership  in  these  high-tech  areas.  As  you  know,  there  is  an  intense  debate  in  Con- 
gress about  how  we  snould  do  that  and  what  the  federal  government's  role  should 
be.  I  know  the  Clinton  Administration  takes  the  view  that  government  should  play 
a  major  role  in  funding  and  supporting  private  high-tech  ventures  and  providing 
technical  assistance  to  small-  and  medium-sized  businesses.  Between  NISTs  A^ 
vanced  Technology  Program  (ATP)  and  Manufacturing  Technology  Centers  and 
DOD's  Technology  Reinvestment  Project,  the  federal  government  is  now  spending 
shghtlyover  $1  oillion  on  these  activities.  Others,  however,  believe  that  programs 
like  ATP  are  industrial  policy  picking  winners  and  losers.  They  liken  ATP  to  the 
European  Airbus  subsidies  that  GATT  is  suppose  to  discourage.  In  their  view,  the 
marketplace,  not  government  bureaucrats,  snould  determine  which  start-up  high- 
tech  ventures  get  financed.  The  way  I  view  these  NIST  programs  is  that  there  is 
a  fine  line  between  industrial  policy  and  simply  providing  a  "helping  hand"  to  a 
company  in  need.  In  my  state,  I  know  of  several  cases  where  small  companies  with 
promising  ideas  just  need  some  early-stage  "seed  money"  to  get  the  project  going 
and  to  attract  private  capital.  Because  I  believe  these  small  ventures  can  use  a  help- 
ing hand,  I  cosponsored  S.  4,  the  National  Competitiveness  Act,  last  year.  That  bul 
would  have  significantly  expanded  the  technology  grant  and  assistance  programs  at 
NIST.  Unfortunately,  it  died  in  conference  late  last  Congress.  However,  I  continue 
to  believe  that  programs  like  ATP  are  headed  in  the  right  direction  in  developing 
a  sound  public-private  partnership  to  introduce  advanced  technologies  and  practices 
to  all  tiers  of  our  Nation's  manufacturing  base.  While  I  support  NIST's  programs, 
I  do  have  some  concerns.  The  first  is  NIST's  dramatic  growth.  ATP  funding  went 
from  $199  million  in  FY94  to  $431  million  in  FY95.  Similarly,  the  FY95  funding  for 
the  Manufacturing  Technology  Centers  was  $91  million,  more  than  three  times  the 
FY94  level.  At  a  time  when  Congress  is  struggling  to  cut  the  deficit,  further  in- 
creases in  the  near  term  are  hard  to  justify.  Before  these  programs  are  expanded 
any  more,  Congress  has  an  obligation  to  determine  whether  they  are  producing  any 
measurable  benefits  for  U.S.  industry  and  the  economy.  I  am  troubled  by  the  fact 
that  NIST's  helping  hand  does  not  seem  to  extend  fuUy  to  companies  in  rural  states 
like  Montana  and  South  Dakota.  For  instance,  while  Montana  State  University  did 
receive  NIST  support  for  its  work  on  "green  building"  technologies,  no  Montana 
company  has  ever  received  an  ATP  grant  or  any  si^ificant  level  of  assistance  from 
the  Manufacturing  Technology  Centers.  I  think  it  is  incumbent  on  DOC  to  ensure 
that  NIST's  technological  vision  include  our  rural  states.  In  addition  to  NIST,  this 
hearing  will  also  examine  the  atmospheric  prop-ams  of  the  National  Oceanic  and 
Atmospheric  Administration  (NOAA).  They  consist  of  the  National  Weather  Service, 
the  NOAA  satellite  programs,  and  the  atmospheric  research  activities.  With  respect 
to  the  weather  service,  we  will  look  at  the  status  of  its  $4  billion  modernization  ef- 


fort.  In  a  agricultural  state  like  Montana,  we  are  eager  to  get  the  new  weather 
radar  and  other  technologies  that  will  provide  earlier  and  more  accurate  warnings 
of  storms,  tornadoes,  and  other  severe  weather.  In  Montana,  the  modernization  plan 
calls  for  our  seven  current  weather  offices  to  be  consolidated  into  four  high-tech 
firms.  We  want  to  make  sure  the  new  system  works  properly  before  the  old  system 
is  dismantled.  In  that  connection,  I  understand  that  there  are  some  problems  with 
both  the  Automated  Surface  Observing  System  (ASOS)  and  the  Advanced  Weather 
Interactive  Processing  System  (AWIPS).  Hopefully,  we  will  hear  testimony  on  the 
status  of  these  systems  and  the  other  modernization  elements.  Again,  let  me  thank 
Secretary  Brown  and  the  other  witnesses  for  appearing  before  the  Subcommittee 
today. 

OPENING  STATEMENT  OF  SENATOR  PRESSLER 

The  Chairman.  Thank  you  very  much,  Mr.  Chairman.  Congratu- 
lations on  the  fine  leadership  you  are  giving  this  committee. 

Welcome,  Secretary  Brown,  and  our  other  distinguished  wit- 
nesses. I  am  pleased  that  the  science  subcommittee  is  holding  this 
oversight  hearing  on  the  science  and  technology  programs  of  the 
Commerce  Department. 

As  you  know,  these  pro-ams  within  the  jurisdiction  of  the 
science  subcommittee  comprise  almost  half  of  Commerce's  $4.2  bil- 
lion budget.  Equally  significant,  these  programs  touch  our  lives  in 
some  ways  some  may  take  for  granted. 

For  example,  in  my  State  of  South  Dakota,  our  farmers  and 
ranchers  depend  heavily  on  fast  and  accurate  weather  forecasts 
and  warnings  from  the  National  Weather  Service.  These  hearings 
will  allow  us  to  explore  several  critical  policy  issues  in  the  science 
and  technology  area. 

I  look  forward  to  hearing  testimony  on  the  administration's  tech- 
nology policy,  and  its  strategies  for  enhancing  U.S.  industrial  com- 
petitiveness. 

During  last  year's  Senate  floor  debate  on  the  National  Competi- 
tiveness Act,  tnere  was  vigorous  discussion  on  whether  NIST  tech- 
nology grant  programs  represent  industrial  policy  that  is,  picking 
winners  and  losers  or  whether  the  Government  should  provide 
early  stage  capital  for  risky,  high-tech  ventures. 

Regardless  of  the  merit  of  the  NIST  programs,  it  is  clear  that 
they  alone  will  not  make  our  Nation  more  competitive.  Any  effec- 
tive competitiveness  strategy  must  also  include  such  elements  as 
appropriate  deregulation,  tax  incentives,  antitrust  reform,  and 
product  liability  reform. 

Another  issue  that  concerns  me  is  the  failure  of  NIST  programs 
to  adequately  serve  South  Dakota  and  other  rural  States,  My 
friend  from  Montana  has  pointed  out  that  his  State  is  in  a  similar 
situation  in  certain  areas. 

We,  too,  would  like  to  be  a  part  of  the  technology  revolution.  I 
note  that  no  South  Dakota  firm  has  ever  received  a  grant  from 
NISTs  Advanced  Technology  Program. 

Further,  none  of  NIST's  Manufacturing  Technology  Centers  cur- 
rently provide  any  technical  assistance  to  any  company  in  my 
State.  NIST  should  serve  all  of  the  country,  not  just  several  high- 
tech  corridors  in  the  east  and  the  west. 

As  you  may  know,  many  of  us  in  Congress  are  examining  wheth- 
er certain  Government  functions  can  be  more  cost-effectively  per- 
formed by  the  private  sector.  Such  privatization  may,  in  many 
cases,  reduce  costs  and  enhance  service  to  the  public.  I  hope  to  ex- 


plore  whether  any  of  the  Weather  Service  activities  might  be  pos- 
sible candidates  in  this  area. 

Finally,  I  note  that  in  1992,  I  cosponsored  two  pieces  of  legisla- 
tion that  directly  impact  certain  NOAA  activities.  The  first,  the 
Weather  Service  Modernization  Act,  requires  the  Secretary  of  Com- 
merce to  certify  there  will  be  no  degradation  of  service  before  a 
Weather  Service  office  is  closed  or  consolidated  in  connection  with 
the  $4  billion  modernization  effort. 

In  my  State,  four  offices  are  being  consolidated  into  three,  with 
the  office  in  Huron  targeted  for  closure.  We  all  share  a  desire  to 
see  the  new  radar  and  other  technologies  implemented  as  soon  as 
they  are  validated.  At  the  same  time,  it  is  in  the  public  interest 
that  the  Weather  Service  accomplish  this  transition  with  as  little 
disruption  as  possible  for  the  employees  affected  by  these  changes. 

Finally,  the  second  piece  of  legislation  was  the  Land  Remote 
Sensing  Policy  Act.  That  Act  sought  to  give  direction  and  focus  to 
the  LANDSAT  program,  as  well  as  to  authorize  new  private  remote 
sensing  ventures. 

I  am  particularly  aware  of  the  value  of  LANDSAT  since  the 
EROS  data  center  m  Sioux  Falls  archives  the  LANDSAT  data.  For 
over  20  years,  the  LANDSAT  satellites  have  provided  the  Nation 
with  an  uninterrupted  stream  of  Earth  images.  It  is  important  to 
the  agricultural  industry,  land  use  planners,  scientists,  and  other 
LANDSAT  users  that  this  data  continuity  be  maintained. 

To  that  end,  I  am  following  closely  the  development  of  the  much- 
needed  replacement  LANDSAT  7,  the  pending  litigation  involving 
the  LANDSAT  contract,  and  the  new  management  plan  for  the  pro- 
gram. 

Let  me  thank  the  Chairman  of  the  Subcommittee,  Senator 
Burns,  for  holding  this  important  hearing.  And  I  look  forward  to 
hearing  the  witnesses'  testimony. 

Senator  Burns.  I  thank  the  Senator  from  South  Dakota. 

I  recognize  at  this  time  the  ranking  member  of  this  committee. 
And,  as  I  said  awhile  ago,  I  had  the  good  fate  of  working  with  Sen- 
ator Rockefeller  over  the  last  4  years  in  some  capacity  ranking  and 
chairman,  both  on  this  committee  and  on  travel  and  tourism.  I 
thank  him  for  his  cooperation.  Welcome  this  morning. 

[The  prepared  statement  of  Senator  Pressler  follows:] 

Prepared  statementt  of  Senator  Lasry  Pressler 

Let  me  first  welcome  Secretary  Brown  and  our  other  distinguished  witnesses  froTa 
the  Commerce  Department  to  our  Science  Subcommittee.  I  am  very  pleased  that  the 
Science  Subcommittee  is  holding  this  oversight  hearing  on  the  saence  and  tech- 
nology programs  of  the  Commerce  Department  today.  These  programs  are  among 
the  most  important  within  the  Commerce  Department.  The  programs  within  the  ju- 
risdiction of  the  Science  Subcommittee  comprise  almost  half  of  Commerce's  $4.2  bil- 
lion budget.  Equally  significant,  these  programs  touch  our  lives  in  ways  that  some 
may  take  for  granted.  For  example,  in  my  state  of  South  Dakota,  our  farmers  and 
ranchers  depend  heavily  on  fast  and  accurate  weather  forecasts  and  warnings  from 
the  National  Weather  Service.  This  hearing  wiU  allow  us  to  explore  several  critical 
policy  issues  in  the  science  and  technology  area.  I  look  forward  to  hearing  testimony 
on  the  Administration's  technology  policy  and  its  strategies  for  enhancing  U.S.  in- 
dustrial competitiveness.  During  last  year's  Senate  floor  debate  on  the  National 
Competitiveness  Act,  there  was  vigorous  discussion  of  whether  NIST  technology 
grant  programs  represent  industrial  policy  (that  is,  picking  winners  and  losers)  or 
whether  the  government  should  provide  early-stage  capital  for  risky  high-tech  ven- 
tures. Regardless  of  the  merit  of  NIST  propams,  it  is  clear  that  they  alone  will  not 
make  our  nation  more  competitive.  Any  effective  competitiveness  strategy  must  also 


include  such  elements  as:  appropriate  deregulation,  tax  incentives,  antitrust  reform, 
and  product  liability  reform.  Another  issue  that  concerns  me  is  the  failure  of  NIST 

f>rograms  to  adequately  serve  South  Dakota  and  other  rural  states.  We,  too,  would 
ike  to  be  part  of  the  technological  revolution.  However,  I  note  that  no  South  Dakota 
firm  has  ever  received  a  grant  from  NIST  Advanced  Technology  Program.  Further, 
none  of  NIST  Manufacturing  Technology  Centers  currently  provide  any  technical  as- 
sistance to  any  company  in  my  state.  NIST  should  serve  all  of  the  country;  not  just 
several  high-tech  corriaors  in  the  East  and  the  West.  As  you  may  know,  many  of 
us  in  Congress  are  examining  whether  certain  government  functions  can  be  more 
cost-effectively  performed  by  the  private  sector.  Such  "privatization"  may,  in  many 
cases,  reduce  costs  and  enhance  service  to  the  public.  I  hope  to  explore  whether  any 
of  the  Weather  Service  activities  might  be  possible  candiaates  for  privatization.  Fi- 
nally, I  note  that,  in  1992,  I  cosponsored  two  pieces  of  legislation  that  directly  im- 
pact certain  NOAA  activities.  The  first,  the  Weather  Service  Modernization  Act,  re- 
quires the  Secretary  of  Commerce  to  certify  there  will  be  no  degradation  of  service 
before  a  Weather  ^rvice  Ofiice  is  closed  or  consolidated  in  connection  with  the  $4 
billion  modernization  effort.  In  my  state,  four  offices  are  being  consolidated  into 
three,  with  the  office  in  Huron  targeted  for  closure.  We  aU  share  a  desire  to  see  the 
new  radar  and  other  technologies  implemented  as  soon  as  they  are  validated.  At  the 
same  time,  it  is  in  the  public  interest  that  the  Weather  Service  accomplish  this  tran- 
sition with  as  little  disruption  as  possible  for  the  employees  affected  by  these 
changes.  The  second  piece  of  legislation  was  the  Land  Remote  Sensing  Policy  Act. 
That  Act  sought  to  give  direction  and  focus  to  the  Landsat  program,  as  well  as  au- 
thorize new  private  remote  sensing  ventures.  I  am  particularly  aware  of  the  value 
of  Landsat  since  the  EROS  Data  Center  in  Sioux  Falls  archives  the  Landsat  data. 
For  over  20  years,  the  Landsat  satellites  have  provided  the  nation  with  an  uninter- 
rupted stream  of  Earth  images.  It  is  important  to  the  agricultural  industry,  land 
use  planners,  scientists,  and  other  Landsat  users  that  this  data  continuity  be  main- 
tained. To  that  end,  I  am  following  closely  the  development  of  the  much-needed  re- 
placement Landsat  (Landsat  7);  the  pending  litigation  involving  the  Landsat  con- 
tract; £md  the  new  management  plan  for  the  program.  Let  me  thank  the  Chairman 
of  the  Subcommittee,  Senator  Bums,  for  holding  this  important  hearing  and  I  look 
forward  to  hearing  the  witnesses'  testimony. 

OPENING  STATEMENT  OF  SENATOR  ROCKEFELLER 

Senator  Rockefeller.  Thank  you,  Mr.  Chairman.  Secretary 
Brown,  my  apologies.  The  opening  statements  are  opening  state- 
ments. They  are  a  time-worn  tradition  of  the  Senate. 

I  begin  by  reciprocating  what  my  very  good  friend,  Conrad 
Burns,  nas  said.  And  this  is,  in  a  sense,  a  very  special  occasion,  be- 
cause it  is  the  first  committee  or  subcommittee  hearing  that  you 
have  chaired.  And  I  am  very  proud  of  that. 

I  note  how  well  we  have  worked  together  in  the  past.  And  we 
have  already  talked  about  this.  Our  States  are  very  similar.  We 
have  a  lot  in  common.  And  I  am  interested  in  seeing  this  sub- 
committee be  successful,  and  being  successful  under  your  leader- 
ship. 

I  also  think  this  is  an  incredibly  important  subject.  With  the 
changes  in  leadership  caused  by  the  recent  election  and  the  push 
for  an  even  greater  restraint  on  the  Federal  budget,  this  sub- 
committee and  the  entire  Congress  have  some  very,  very  basic  deci- 
sions that  we  have  got  to  make  that  are  going  to  be  a  lot  harder 
than  what  we  have  made  in  the  years  before.  And  we  have  got  to 
make  them  in  determining  the  future  role  of  the  Federal  Grovem- 
ment,  and  what  role  should  the  Federal  Government  have  in 
science  and  in  technology. 

Those  are  huge  decisions  to  be  made. 

This  committee  has  responsibility  for  a  key  portion  of  that  role; 
the  Department  of  Commerce  science  and  technology  programs  are 
part  of  that  responsibility. 


The  stakes  are  absolutely  enormous.  For  many  reasons,  our  com- 
panies and  workers  face  unprecedented  international  competition. 
With  the  end  of  our  defense-related  priorities  of  the  cold  war,  more 
and  more  other  countries  are  also  becoming  better  manufacturers 
of  products  and  developing  the  knowledge  and  the  skilled  workers 
to  house  higher-tech  and  higher-wage  jobs. 

This  is  the  new  competition  that  understandably  causes  the  inse- 
curity that  so  many  Americans  feel,  even  as  they  may  hold  jobs. 
They  see  downsizing.  They  hear  about  what  others  are  doing.  They 
are  nervous  even  as  thev,  themselves,  have  work. 

If  the  past  two  decades  have  taught  us  anj^hing,  it  is  that  the 
United  States  of  America  cannot  take  economic  success  for  granted. 
Think  back  to  what  happened  to  many  of  our  industries — steel, 
autos,  semiconductors,  computers — we  often  lost  the  technological 
lead.  We  lost  the  market  share.  We  lost  the  jobs. 

After  wrenching  changes  and  wrenching  pain,  some  of  those  in- 
dustries came  back.  Many  fewer  workers — auto  and  steel — ^but  they 
came  back.  They  came  back  strong,  with  fewer  workers.  But  a  lot 
of  those  industries  were  lost  forever. 

To  quote  directly  from  a  recent  statement  issued  by  the  Council 
on  Competitiveness,  signed  by  some  of  America's  leaders  in  busi- 
ness, who  are  not,  to  my  knowledge,  generally  shy  about  saying 
where  they  think  that  the  Government  should  stay  out  of  tneir 
pocketbooks  and  off"  their  back.  This  Council  on  Competitiveness 
said: 

First,  science  and  technology  are  key  to  the  Nation's  economic  growth.  No  pro- 
gram to  improve  the  standard  of  Uvin^  and  quality  of  the  life  of  the  American  people 
can  succeed  without  ensuring  the  Nation's  continued  leadership  in  science  ana  tech- 
nology. 

And,  second,  the  Grovernment  has  a  central  role  to  play  in  ensur- 
ing that  the  United  States  maintains  that  leadership. 

Not  my  words;  their  words. 

"This  principle  has  long  been  a  subject  of  bipartisan  agreement." 

Once  again,  their  words. 

The  Council  then  goes  on,  in  the  same  statement,  to  remind  its 
readers  of  its  survey  that  found  that  most  American  business,  labor 
and  academic  leaders  believe  that  the  Nation's  "greatest  competi- 
tiveness challenges  still  lie  ahead." 

Mr.  Chairman,  I  ask  unanimous  consent  that  the  full  text  of 
what  I  have  just  quoted  from  be  made  a  part  of  the  record. 

Senator  Burns.  It  will  be  made  a  part  of  the  record. 

[The  information  referred  to  follows:] 

STATEMENT  BY  THE  COUNCIL  ON  COMPETITIVENESS  (JANUARY  6,  1995) 
STATEMENT  ON  R&D  POLICY  AND  COMPETITIVENESS 

As  the  104th  Congress  begins  its  historic  work,  efforts  to  promote  research  and 
development  (R&D)  should  be  high  on  the  agenda.  In  fashioning  R&D  policy,  the 
Congress  should  keep  in  mind  three  fundamental  principles. 

First,  science  and  technology  are  key  to  the  nation's  economic  growth.  Economists 
attribute  the  unprecedented  productivity  growth  of  the  United  States  during  the 
post-World  War  II  period  to  its  strength  in  research  and  development — a  conclusion 
borne  out  by  the  continuing  global  competitiveness  of  such  American  industries  as 
telecommunications,  computers,  financial  services,  pharmaceuticals,  chemicals,  tex- 
tiles, aerospace  and  agriculture.  No  program  to  improve  the  standard  of  living  and 
quality  of  hfe  of  the  American  people  can  succeed  without  ensuring  the  nation's  con- 
tinued leadership  in  science  and  technology. 
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Second,  the  government  has  a  central  role  to  play  in  ensuring  that  the  United 
States  maintains  that  leadership.  This  principle  has  long  been  a  subject  of  biparti- 
san agreement.  The  federal  government  has  contributed  to  the  nation's  success  in 
science  and  technology  in  numerous  ways  since  World  War  II.  It  has  financed  about 
hsdf  the  nation's  research,  supporting  work  in  universities,  corporations  and  govern- 
ment laboratories.  It  has  promoted  science  education,  university  facilities  and  ad- 
vanced telecommunications,  putting  in  place  the  groundwork  for  a  thriving  R&D  en- 
terprise. And  it  has  spearheaded  work  to  accomplish  national  missions,  such  as  ex- 
ploring space,  improving  health  and  maintaining  national  security,  that,  in  turn, 
nave  sparked  industrial  innovation  and  increased  productivity. 

Third,  government,  industry  and  academia  must  work  together  in  an  active  part- 
nership for  science  and  technology  to  move  forward.  Merely  continuing  50-year-old 
R&D  policies  will  not  be  enough  to  succeed  in  an  era  of  global  competition.  In  recent 
years.  Republican  and  Democratic  administrations,  working  with  the  Congress,  have 
begun  to  frame  a  joint  R&D  policy  for  the  post-Cold  War  world  based  on  this  notion 
of  cooperation.  We  need  to  build  on  that  foundation. 

To  promote  cooperation,  government  must  help  create  a  tax  and  regulatory  envi- 
ronment in  which  R&D  can  flourish.  The  new  Congress  should  ensure  that  tax  laws 
help  increase  the  availability  of  long-term,  patient  capital;  that  regulations  stimu- 
late rather  than  stifle  the  R&D  efforts  of  industry  and  universities;  and  that  intel- 
lectual property  receives  adequate  protection. 

Government  must  also  see  that  its  own  R&D  dollars  are  spent  in  a  way  that  en- 
hances the  long-term  competitiveness  of  the  United  States.  At  a  time  when  both  fed- 
eral and  corporate  budgets  are  under  stress,  this  is  more  important  than  ever.  The 
new  Congress  should  support  programs  that  provide  incentives  for  private  partners 
to  pool  their  R&D  capital  and  expertise  to  invest  in  long-term  and  riskier  projects. 

The  private  sector  must  continue  to  do  its  part  as  well.  Industry  has  begun  to 
focus  its  R&D  on  improving  manufacturing  and  market  performance.  Universities 
are  revamping  their  curricula  and  research  programs  to  improve  the  nation's  pro- 
ductivity. These  efforts  must  be  sustained  and  strengthened. 

The  new  willingness  of  government,  industry  ana  academia  to  work  together  has 
already  bom  fruit.  The  1994  "Critical  Technologies  Update"  recently  published  by 
the  Council  on  Competitiveness  showed  that  the  United  States  has  begun  to  regain 
its  edge  in  a  wide  range  of  technologies.  But  a  Council  survey  also  found  that  most 
American  business,  labor  and  academic  leaders  believe  that  the  nation's  greatest 
competitiveness  challenges  still  lie  ahead. 

The  need  to  respond  to  this  continuing  challenge — some  might  say  "threat" — must 
guide  Congressional  action  in  the  first  100  days,  and  beyond.  No  new  agenda,  no 
new  program,  no  new  policy  will  succeed  over  the  long  term  if  it  undercuts  the  abil- 
ity 01  the  United  States  to  innovate  and  compete.  We  urge  the  Congress  to  move 
swiftly  to  eliminate  regulations  that  unnecessarily  encumber  R&D  and  investment 
in  new  technology;  to  enact  tax  reforms  and  incentives  that  stimulate  private  R&D; 
and  to  continue  to  support  federal  R&D  investment  that  enhances  the  nation's  com- 
petitiveness and  encourages  cooperation  among  the  government,  industry  and  aca- 
demia. We  stand  ready  to  work  with  the  Congress  to  develop  a  comprehensive  R&D 
strategy  that  includes  all  three  of  these  elements. 

SIGNATORIES  TO  STATEMENT  ON  R&D  POLICY  AND  COMPETITIVENESS 

Ernest  Mario,  Co-Chairman  and  Chief  Executive  Officer,  Alza  Corporation; 

John  R.  Stafford,  Chairman  President  and,  Chief  Executive  Officer,  American  Home 
Product  Corporation; 

Richard  C.  Notebaert,  Chairman  and  Chief  Executive  Officer,  Ameritech  Corpora- 
tion; 

Joel  Marvil,  Chairman  and  Chief  Executive  Officer,  Ames  Rubber  Corporation, 

Ray  Stata,  Chairman  of  the  Board  and  Chief,  Executive  Officer,  Analog  Devices, 
inc.; 

Jack  Sheinkman,  President,  Amalgamated  Clothing  and  Textile  Workers  Union, 
AFL-CIO,  CLC; 

William  Archey,  President,  American  Electronics  Association; 

William  V.  Muse,  President,  Auburn  University; 

Richard  M.  Rosenberg,  Chairman  and  Chief  Executive  Officer,  BankAmerica  Cor- 
poration; 

Jonn  Clendenin,  Chairman  of  the  Board,  BellSouth  Corporation; 

Charles  A.  Heimboid,  Jr.,  President  and  Chief  Executive  Officer,  Bristol-Myers 
Squibb  Company; 

Thomas  E.  Everhart,  President,  California  Institute  of  Technology; 

Robert  Mehrabian,  President,  Carnegie  Mellon  University; 


Daniel  J.  Meyer,  Chairman  and  Chief  Executive  Officer,  Cincinnati  Milacron,  Inc.; 

Robert  J.  Paluck,  Chairman  and  Chief  Executive  Officer,  Convex  Computer  Corpora- 
tion; 

James  R.  Houghton,  Chairman  and  Chief  Executive  Officer  Coming  Incorporated; 

John  F.  Carison,  Former  Chairman  and  Chief  Executive  Officer,  Cray  Research, 
Inc.; 

Henry  B.  Schacht,  Chairman,  Cummins  Engine  Company,  Inc.; 

Thomas  J.  Murrin,  Dean,  Duquesne  University; 

George  M.  C.  Fisher,  Chairman,  CEO  and  President,  Eastman  Kodak  Company; 

Sidney  A.  Taurei,  Executive  Vice  President  and  President,  Pharmaceutical  Division, 
Eli  Lilly  and  Company; 

G.  Wayne  Clough,  President,  Georgia  Institute  of  Technolo©^; 

Alan  Magazine,  President,  Health  Industry  Manufacturers  Association; 

Brian  D.  McLaughlin,  President  and  Chief  Executive  Officer,  Hugo  Companies,  Inc.; 

Louis  V.  Gerstner,  Jr.,  Chairman  and  Chief  Executive  Officer,  IBM  Corporation; 

Gordon  E.  Moore,  Chairman  of  the  Board,  Intel  Corporation; 

Peter  Likins,  President,  Lehigh  University; 

Charles  M.  Vest,  President,  Massachusetts  Institute  of  Technology; 

Raymond  V.  Gilmartin,  Chairman,  President  and  Chief  Executive  Officer,  Merck  & 
Co.,  Inc.; 

Horst  K.D.  Wallrabe,  President,  Pharmaceutical  Division,  Miles  Inc.; 

TJ.  Malone,  President  and  Chief  Operatine  Officer,  Milliken  &  Company; 

Lucio  A.  Noto,  Chairman  of  the  Board  and  Chief  Executive  Officer,  Mobil  Corpora- 
tion; 

Gary  L.  Tooker,  Chief  Executive  Officer,  Motorola  Inc.; 

Joseph  R.  Hardiman,  President,  NASDAQ  Stock  Market; 

Jerry  Jasinowski,  President,  National  Association  of  Manufacturers; 

John  Decaire,  President,  National  Center  for  Manufacturing  Sciences; 

Saul  K.  Fenster,  President,  New  Jersey  Institute  of  Technology; 

William  Ferguson,  Chairman  and  Chief  Executive  Officer,  NYNEX; 

Charles  M.  Pigott,  Chairman  and  Chief  Executive  Officer,  PACCAR  Inc.; 

Philip  J.  Quigley,  Chairman  and  Chief  Executive  Officer,  Pacific  Telesis  Group; 

William  Steere,  Chairman  and  CEO,  Pfizer  Inc.; 

Gerald  Mossinghoff,  President,  Pharmaceutical  Research  and  Manufacturers  Asso- 
ciation; 

G.  Gilbert  Cloyd,  Vice  President,  Pharmaceuticals,  The  Procter  &  Gamble  Company; 

Steven  C.  Beering,  President,  Purdue  University; 

R.  Byron  Pipes,  President,  Rensselaer  Polytechnic  Institute; 

Sanlord  R.  Robertson,  Chairman,  Robertson,  Stephens  &  Company; 

Albert  J.  Simone,  President,  Rochester  Institute  of  Technology; 

Donald  R.  Beall,  Chairman  and  Chief  Executive  Officer,  Rockwell  International; 

Daniel  B.  Hartley,  President,  Seattle  Professional  Engineering,  Employees  Associa- 
tion; 

WiUiam  H.  Reed,  President,  Semiconductor  Equipment  and  Materials  International; 

Andrew  Procassini,  President,  Semiconductor  Industry  Association; 

Papken  S.  Der  Torossian,  Chairman  and  Chief  Executive  Officer,  Silicon  Valley 
Group,  Inc.; 

John  Young,  Chairman,  Smart  Valley,  Inc.  and  Former  Chief  Executive  Officer, 
Hewlett-Packard  Company; 

Walter  Y.  Elisha,  Chairman  of  the  Board  and  CEO  Springs  Industries,  Inc.; 

William  R.  Greiner,  President,  State  University  of  New  York  at  Buffalo; 

Jerry  Junkins,  President  and  Chief  Executive  Officer,  Texas  Instruments  Incor- 
porated; 

Deane  D.  Cruze,  Senior  Vice  President,  The  Boeing  Company; 

Frank  Popoff,  President  and  Chief  Executive  Officer,  The  Dow  Chemical  Company; 

W.R.  Timken,  Jr.,  Chairman,  The  Timken  Company; 

Edwin  Artzt,  President  and  Chief  Executive  Officer,  The  Procter  &  Gamble  Com- 
pany; 

W.  Ann  Reynolds,  Chancellor,  The  City  University  of  New  York; 

Stephen  Joel  Trachtenberg,  President,  The  George  Washington  University; 

Peter  Peterson,  Chairman,  The  Blackstone  Group; 

John  D.  Ong,  Chairman  of  the  Board,  The  BFGoodrich  Company; 

Charles  E.  Young,  Chancellor,  University  of  California,  Los  Angeles; 

Nils  Hasselmo,  President,  University  of  Minnesota; 

Steven  B.  Sample,  President,  University  of  Southern  California; 

David  Ward,  CnanceUor,  University  of  Wisconsin-Madison; 

Joe  B.  Wyatt,  Chancellor,  Vanderbilt  University; 

Paul  Allaire,  Chairman  and  Chief  Executive  Officer,  Xerox  Corporation; 
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Bernard  V.  Vonderschmitt,  President,  Xilinx  Inc.; 
[As  of  January  17,  1995.] 

Senator  Rockefeller.  It  is  almost  human  nature  in  America  to 
figure  out  how  to  get  through  today — that  is  what  a  lot  of  life  is 
about — and  not  to  do  much  worrying  about  tomorrow.  But  I  hope 
this  committee  will  help  the  new  Congress  not  only  worry  about, 
but  fight  for,  the  Nation's  interests  over  the  longer  term,  as  we  look 
at  these  programs  and  their  missions. 

As  industry  reminds  us,  the  jobs,  the  good  wages,  the  sense  of 
hope  that  Americans  are  asking  for,  require  that  the  private  and 
the  public  sectors  work  together  as  we  have  in  the  past,  as  Presi- 
dent Reagan  and  President  Bush  caused  us  to  become  bipartisan 
about  doing. 

Abandoning  these  efforts  today — which  is  on  the  minds  of  some — 
might  be  the  equivalent — I  will  change  that  to  would  be  the  equiva- 
lent— of  handing  our  competitors  the  economic  lead  in  industry 
after  industry  several  years  from  now  or  further  out. 

I  welcome  the  questions  that  Chairman  Bums  and  the  rest  of  the 
committee  want  to  ask  about  the  programs  that  are  being  reviewed 
today — tough  questioning  of  the  Secretary  and  the  Under  Sec- 
retary— all  in  order.  And  in  future  hearings,  I  am  sure  we  will  have 
them  again. 

One  central  question  is  whether  our  limited  science  and  tech- 
nology resources  are  being  spent  in  the  wisest  way  possible.  Are  we 
taking  all  the  steps  necessary  to  ensure  a  strong,  vibrant  economy 
in  the  years  ahead?  Let  us  evaluate  these  programs.  Let  us  look 
at  them.  Let  us  look  at  their  contribution,  and  be  honest  with  each 
other. 

And  proposals  to  eliminate  them  should  also  be  measured 
against  our  national  economic  needs,  not  with  some  abstract  or 
philosophical  yardstick  that  does  not  do  a  thing — does  not  do  a 
whit  for  real  people  who  live  in  Glenville,  Beckley,  Charleston, 
Welsh,  Princeton,  and  other  places  in  West  Virginia,  and  places  in 
Montana,  too. 

They  are  not  interested  in  theory.  They  want  to  know  what  is 
going  to  help  them  keep  their  jobs  or  get  better  jobs. 

Over  recent  years,  many  of  us  actually  felt  that  a  strong  biparti- 
san consensus  had  been  reached,  in  fact,  in  support  of  science  and 
technology  programs  that  aim  at  keeping  American  ahead  of  the 
economic  curve.  We  thought  this  battle  was  over. 

This  committee  worked  closely  with  both  the  Reagan  and  Bush 
administrations  and,  onlv  later,  the  Clinton  administration,  to  cre- 
ate and  implement  caremlly  designed,  industry-led — to  wit,  ATP — 
industiy-led  programs  to  nelp  American  companies  of  all  sizes 
speed  the  development  of  new  ideas  and  strengthen  manufacturing. 
/^d  we  made  sure  these  programs  respond  to  small  firms  and  to 
businesses  in  rural  areas. 

And  with  the  right  advice,  the  right  boost,  all  of  this  can  produce 
big  returns. 

These  programs  are  still  relatively  new,  but  some  are  already 
producing  results  and  real  benefit. 

In  Alta,  West  Virginia,  not  famous  to  most,  but  beloved  by  those 
who  live  there,  for  example,  Stinson  Manufacturing  now  makes 
train-engineer  chairs  for  a  Philadelphia  company,  after  receiving 
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technical  and  marketing  assistance  from  the  Institute  for  Advanced 
Flexible  Manufacturing.  That  Institute  matched  Stinson's  techno- 
logical capabilities  such  as  they  were  with  the  Philadelphia  firm's 
needs  for  those  chairs,  taking  a  market  from  Sweden,  where  those 
jobs  were  previously  produced,  and  creating  28  new  jobs  in  Alta, 
West  Virginia,  in  the  process.  And  that  is  major  economic  news. 

Make  no  mistake  about  the  stakes  involved  in  this,  I  say  to  my 
colleagues.  Other  countries  are  not  about  to  stop  their  efforts  to 
capture  the  key  technologies  and  industries  and  jobs.  The  decisions 
we  make  this  year  will  affect  our  constituents  and  all  Americans 
for  years  to  come. 

As  a  Senator  of  a  State  bound  and  determined  to  win  this  time — 
we  lost  when  we  mechanized  the  mines,  we  lost  when  we 
downsized  steel,  autos  and  the  rest  of  it — I  want  to  win  this  time 
in  West  Virginia.  I  want  to  win  in  all  the  States. 

And  as  we  go  up  against  even  fiercer  competition  philosophically 
about  what  we  are  talking  about,  I  will  say  to  you,  my  colleagues, 
that  I  am  deeply,  deeply  committed  to  succeeding.  Also  I  ask  that 
a  statement  from  Senator  Rollings  be  included  in  the  record.  He 
was  not  able  to  attend  today,  but  does  have  these  remarks. 

[The  prepared  statement  of  Senator  Hollings  follows:] 

Prepared  Statement  of  Senator  Hollings 

Today,  the  great  issue  before  this  country  is  its  economic  future.  Ordinary  Ameri- 
cans know  that  prosperity  is  not  automatic.  They  know,  in  fact,  that  the  future  is 
uncertain  and  insecure,  tney  are  anxious,  and  they  are  angry  at  a  Washington  es- 
tablishment that  does  place  their  well-being  and  future  at  the  top  of  the  agenda. 
They  still  want  the  American  dream  of  a  decent  life  in  exchange  for  hard  work,  but 
they  are  no  longer  that  will  achieve  it.  They  live  in  an  era  of  stagnating  wages,  re- 
lentless competition  with  low-wage  countries,  and  the  risk  of  losing  more  American 
manufacturing  jobs,  and  they  worry  about  their  future  and  that  of  their  children. 

Over  the  past  10  years,  Washin^n  has  finally  started  to  put  together  a  true  com- 
petitiveness policy  for  trade  and  mdustry.  We  nave  a  long  a  way  to  go,  especially 
in  getting  our  fiscal  house  in  order  and  enforcing  our  trade  laws.  But  we  have  made 
some  progress,  too.  One  such  area  is  Federal  research  and  technolo^  policy.  Here 
we  finally  have  begun  to  create  private-public  technology  partnerships  for  general 
American  industry — following  the  model  that  has  been  so  successful  over  the  years 
for  a  few  key  sectors  such  as  agriculture,  aircraft,  biotechnology,  energy,  and  some 
electronics. 

I  want  to  repeat  a  basic  point:  American  government  support  for  industrial  tech- 
nology is  both  long-standing  and  bipartisan.  Since  the  19tn  century,  for  example, 
American  farmers  nave  had  the  Land-Grant  colleges,  the  experiment  stations,  and 
the  extension  service.  Those  valuable  programs  have  provided  new  basic  tech- 
nologies and  practical  advice  to  generations  of  farmers,  helping  to  make  a^culture 
one  of  our  great  American  success  stories.  The  fiscal  year  1995  appropriation  for 
these  agricultural  research  and  extension  programs  totals  $935  million. 

In  aircraft,  the  government  has  worked  with  industry  since  the  creation  of  the  old 
National  Advisory  Committee  on  Aeronautics  in  1915,  and  today  the  aeronautics 
program  at  NASA  continues  to  work  with  the  U.S.  aircraft  industry.  The  fiscal  year 
1995  NASA  aeronautics  appropriation  is  $860  million,  plus  an  additional  $400  to 
start  construction  of  new  wind  tunnels  to  test  the  next  generation  of  commercial  air- 
craft. 

And  in  the  health  field,  does  anyone  think  that  the  United  States  would  lead  in 
the  world  in  biotechnology  if  America's  combination  of  brilliant  researchers  and  en- 
trepreneurial companies  were  not  also  backed  by  huge  funding  from  the  National 
Institutes  of  Health?  World  leadership  in  key  technology-based  industries  is  not  an 
accident. 

What  has  changed  in  recent  years  is  not  the  time-honored  model  of  government 
helping  to  develop  new  critical  technologies  in  important  sectors.  What  has  changed 
is  the  need  to  apply  that  model  to  sectors  other  than  a  few  areas  such  as  agri- 
culture, aircraft,  and  biotechnology.  The  United  States  is  no  longer  automatically 
the  world's  leader  in  general  manufacturing  industries.  Starting  in  the  1970's,  other 
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countries  challenged  the  American  lead  machine  tools,  electronics,  advanced  mate- 
rials, and  many  other  areas.  International  competition  is  now  intense,  and  other  na- 
tions are  investing  relentlessly  to  be  world  leaders  in  these  sectors.  We  ignore  these 
trends  are  our  peril. 

In  1988,  Congress  took  the  step  of  creating  small  but  valuable  programs  to  work 
with  general  industry  and  manufacturing.  Building  on  the  old  National  Bureau  of 
Standards,  we  created  the  National  Institute  of  Standards  and  Technology  (NIST) 
and  two  important  new  programs.  First,  we  created  manufacturing  extension  cen- 
ters to  help  the  Nation's  360,000  small  manufacturers.  These  are  locally  run  and 
cost-shared  with  the  states  and  industry.  We  also  created  the  Advanced  Technology 
Program  (ATP)  to  support  industry-led  projects  in  a  wide  range  of  sectors  to  develop 
new  basic  technologies  that  companies  have  a  hard  time  financing  on  their  own  in 
this  era  of  relentless  Wall  Street  pressures  to  focus  on  the  short-term.  These  tech- 
nologies offer  the  potential  to  create  entire  new  industries  and  large  numbers  of 
jobs — jobs  in  America  rather  than  overseas.  Total  fiscal  year  1995  funding  for  the 
extension  centers  and  ATP  totals  $523  million — less  than  1  percent  of  total  Federal 
R&D  spending.  In  contrast,  Germany  spends  14  percent  of  its  government  research 
budget  on  analogous  technology  programs  to  help  general  industry  and  manufactur- 
ing. 

These  programs  at  the  Commerce  enjoy  an  excellent  reputation.  For  example,  a 
recent  survey  by  the  Industrial  Research  Institute  found  that  its  corporate  members 
rated  the  ATP  as  the  government's  most  useful  research  program.  Yet  now  the 
"Contract  with  America  proposes  to  eliminate  the  ATP,  and  some  House  Repub- 
licans propose  to  abolish  the  manufacturing  extension  centers  as  well.  They  propose 
tax  cuts  as  an  alternative,  but  of  course  that  is  a  false  choice.  Other  countries  will 
use  all  their  available  tools — including  both  tax  incentives  and  technology  pro- 
grams— to  give  their  companies  the  edge  in  international  competition. 

This  Congress  will  cut  Federal  spending.  But  in  looking  at  any  specific  proposed 
cut,  I  will  apply  a  simple  but  powerful  test:  will  a  specific  cut  help  or  hurt  long- 
term  American  prosperity?  Will  this  cut,  as  opposed  to  others,  make  this  country 
richer  or  power;  By  this  simple  test,  cutting  the  high-priority  research  programs 
that  American  industry  finds  most  useful  is  nonsense.  In  a  time  of  budget  cuts,  we 
must  keep  what  is  most  useful  and  eliminate  items  of  lower  priority. 

We  often  hear  the  complaint  that  the  government  should  not  "pick  winners  and 
losers."  Well,  in  the  Advanced  Technology  Program  industry,  not  government,  choos- 
es which  projects  to  propose,  and  companies  back  this  up  with  their  own  matching 
funds.  But  the  winners-and-losers  argument  can  be  seen  in  a  larger  context.  With 
other  countries  actively  seeking  the  lead  in  key  new  technologies  and  industries,  the 
United  States  as  a  country  has  a  choice.  Either  it  can  go  all  out,  with  industry  and 
government  working  together  to  make  our  country  a  winner  in  the  tough  world 
economy  of  the  21st  century.  Or  by  limiting  ourselves  to  half-measures,  we  can 
guarantee  that  America  and  its  citizens  are  tne  long-term  losers.  It's  our  choice.  It 
is  the  choice  before  this  Congress. 

The  hearing  today  gives  us  an  opportunity  to  review  industry  government  tech- 
nology partnerships  such  as  the  ATP  and  the  manufacturing  centers.  Today  we  can 
ask  the  hard  questions  and  discuss  our  priorities  for  the  Federal  research  budget. 
I  hope  the  Congress  will  make  the  ri^t  decision,  and  will  cast  its  lot  with  those 
research  programs  that  will  make  the  most  difference  to  our  Nation's  economic  fu- 
ture. 

I  thank  the  chair  for  substantial  forbearance. 

Senator  Burns.  Thank  you,  Senator  Rockefeller. 

And  now,  welcome  to  our  friend  from  Alaska,  Senator  Stevens. 

Senator  Stevens.  I  have  no  statement,  and  I  am  anxious  to  hear 
my  friend,  Secretary  Brown. 

Senator  Burns.  Mr.  Secretary,  welcome.  I  think  this  is  a  record. 
We  got  through  the  opening  statements  in  20  minutes.  We  hope 
that  becomes  a  standard  from  now  on. 

We  thank  you  for  coming  this  morning,  and  we  look  forward  to 
your  testimony. 

STATEMENT  OF  HON.  RONAUO  H.  BROWN,  SECRETARY  OF 
COMMERCE,  DEPARTMENT  OF  COMMERCE 

Secretary  Brown.  Thank  you  very  much,  Mr.  Chairman,  Mr. 
Rockefeller,  Senator  Pressler,  and  Senator  Stevens.  I  am  indeed 
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honored  to  be  here  at  what  is  an  historic  hearing — historic  because, 
Senator  Rockefeller  pointed  out,  the  first  one  for  the  good  Senator 
from  Montana  to  chair. 

I  would  like  to  begin,  Mr.  Chairman,  by  commending  you  for 
holding  this  hearing  and  for  affording  me  and  my  tecnnology 
team — Dr.  Mary  Good,  our  Under  Secretary  for  Technology;  Dr. 
Jim  Baker,  our  Secretary  for  Oceans  and  Atmosphere;  and  our  Di- 
rector of  the  National  Institute  of  Standards  and  Technology,  Arati 
Prabhakar — a  great  team  that  we  have  put  together  at  the  Com- 
merce Department  to  foster  our  technology  initiatives,  to  give  us 
the  opportunity  to  come  here  and  testify  before  you  this  morning 
about  civilian  technology,  the  activities  we  are  involved  in  at  the 
Department  of  Commerce,  and  in  the  administration. 

I  would  also  like  to  thank  you,  Mr.  Chairman,  for  your  support 
of  S.  4  during  the  103rd  Congress.  It  was  important  legislation.  I 
hope  we  can  get  to  it  again.  There  is  nothing  more  important  than 
demonstrating  our  commitment  to  productivity  and  to  competitive- 
ness to  assure  that  we  not  only  compete,  but  win  in  this  global, 
highly  competitive  economic  environment. 

The  efforts  that  we  are  engaged  in,  we  believe,  are  a  critical  part 
of  our  administration's  vision  for  the  future — a  vision  of  a  United 
States  economy  sustained  by  growth,  creating  economic  opportuni- 
ties for  all  of  the  American  people,  a  place  where  dynamic  Amer- 
ican businesses  and  highly  skilled  American  workers  can  use  ad- 
vanced technologies  to  produce  the  goods  and  the  services  that  con- 
sumers will  demand,  both  here  at  home  and  all  around  the  world. 

To  reach  that  vision  requires  that  we  employ  each  of  four  ingre- 
dient of  national  economic  growth:  investment,  a  skilled  work  force, 
open  markets,  and,  of  course,  innovation.  It  is  innovation  that  we 
are  going  to  be  focusing  on  this  morning. 

Together,  they  form  the  basic  equation  of  international  competi- 
tiveness. 

There  has  been  a  lot  of  talk  recently  that  the  United  States'  com- 
petitiveness problems  are  behind  us.  And  although  we  are  very 
pleased  by  the  recent  reports  indicating  that  we  are  the  most  com- 
petitive nation  in  the  world,  we  cannot  sit  on  our  laurels. 

I  would  like  to  believe  that  under  the  leadership  of  President 
Clinton  and  Vice  President  Grore,  we  have  made  the  tough  deci- 
sions, and  have  begun  to  get  our  fiscal  house  in  order.  We  have  re- 
duced the  deficit  for  the  third  straight  year — the  first  time  since 
the  Truman  administration — and  we  have  reduced  the  size  of  the 
Federal  work  force  to  the  smallest  level  since  President  John  F. 
Kennedy  was  President  of  the  United  States. 

We  have  done  all  this  while  making  Government  more  respon- 
sive and,  I  believe,  more  effective. 

What  should  be  up — that  is,  economic  growth  and  jobs  and 
consumer  confidence — are  up.  And  what  should  be  down — the  defi- 
cit, unemployment  and  inflation — are  down. 

But  as  we  proceed  through  this  hearing  and  others,  I  want  to 
warn  that  a  short-term  economic  revitalization  and  strong  economic 
recovery  still  leaves  us  with  a  need  to  resolve  longer-term  struc- 
tural economic  problems.  We  still,  in  other  words,  have  our  work 
cut  out  for  us  in  many  areas. 
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Trends  in  research  and  development  spending  and  our 
merchandize  trade  balance,  for  example,  are  still  very  troubling. 
While  companies  have  restructured  and  reduced  waste  and  im- 
proved efficiency  and  begun  to  invest  in  plants  and  equipment, 
they  have  a  long  way  to  go  to  make  up  for  the  years  that  their  in- 
vestment has  lagged  behind  the  competition. 

And  as  you  well  know,  many  of  our  people,  many  smaller  compa- 
nies, and  many  communities  around  America  have  yet  to  feel  the 
benefits  of  our  national  economic  recovery.  But  I  am  not  here  this 
morning  to  tell  you  that  the  sky  is  falling,  because  it  is  not.  Our 
economy  is  on  track.  The  fundamentals  look  good.  We  have  a 
strong  and  vibrant  economy  by  any  objective  measure.  We  are 
clearly  on  the  right  track. 

We  are  working  well  with  the  private  sector,  trying  to  redefine 
a  relationship,  trying  to  build  a  new  partnership  between  the  pub- 
lic and  private  sectors  in  America.  We  are  working  to  boost  invest- 
ment, and  not  to  crowd  it  out.  We  are  working  to  provide  economic 
opportunities  and  to  expand  the  economic  pie  for  all  of  the  Amer- 
ican people.  We  are  working  to  reduce  barriers  to  competition  today 
and  tomorrow. 

My  principal  emphasis  this  morning,  as  it  should  be,  will  be  on 
the  importance  of  stimulating  innovation.  The  close  connection  be- 
tween innovation  and  economic  performance  has  been  reconfirmed 
by  new  research  bv  my  own  Department's  Economics  and  Statistics 
Administration,  which  we  released  just  last  month. 

That  report  found  that  firms  using  advanced  technologies  are 
more  productive,  that  they  pay  higher  wages,  that  they  offer  more 
secure  jobs,  and  that  they  increase  employment  more  rapidly  than 
firms  which  do  not. 

The  chart  to  my  right  illustrates  the  vital  role  that  industry/gov- 
ernment partnership  and  the  leveraging  activities  play  in  the 
progress  of  science  and  technology. 

United  States  industry,  as  the  chart  points  out,  invests  more 
than  90  percent  of  the  $84  billion  it  spends  annually  on  research 
and  development,  on  short-term  product  development,  and  applied 
research.  In  today's  fiercely  competitive  and  global  marketplace  in 
which  product  life  cycles  are  measured  in  months,  industry's  focus 
must  in  fact  be  on  short-term  product  and  process  innovations. 

On  the  other  hand,  the  U.S.  Grovernment  makes  longer-term  in- 
vestments in  basic  science  and  mission-oriented  R&D.  That  is 
where  the  $70  billion  spent  by  the  U.S.  Government  chiefly  goes, 
such  as  my  own  Department's  NIST  laboratories  and  our  NOAA 
basic  research. 

As  the  next  chart  shows,  58  percent  of  the  Federal  Government's 
R&D  funding  relates  to  the  mission  of  defense.  And  most  of  the 
rest  of  basic  and  mission-oriented  research  really  is  focused  on  the 
health  care  area  of  the  economic  pie. 

But  that  still  leaves  a  maior  gap.  As  the  first  chart  showed,  in- 
dustry/government partnersnip  and  leverage  activities  are  less 
than  2  percent  of  Government-funded  R&D.  Like  any  portfolio,  I 
might  suggest,  the  mix  of  R&D  activities  must  reflect  a  balance  be- 
tween long-term  and  short-term  goals. 

While  research  and  applied  science  is  a  vital  component  of  our 
innovation  portfolio,  and  while  short-term  commercialization  is  nee- 
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essary,  it  is  clearly  not  enough.  We  have  learned  over  the  past  20 
years  that  all  too  often  United  States'  discoveries  of  basic  knowl- 
edge were  better  exploited  by  other  countries  that  were  better  able 
to  develop  applicable  technologies  and  transform  them  into  com- 
petitive products  and  services. 

The  marketplace  alone  will  not  invest  sufficient  resources  into 
mid-  and  longer-term,  broad-based  technology  development  needed 
by  the  private  sector  to  fully  exploit  this  basic  knowledge  that  we 
in  America  develop. 

Today  we  seek — and  I  believe  that  we  need — a  different  model — 
one  which  focuses  explicitly  on  civilian  industrial  technology  and 
better  connects  the  Federal  basic  research  mission  to  the  real- 
world,  private  sector  commercialization — one  in  which  private/pub- 
lic partnerships  spur  private  sector  investment  in  high-risk,  long- 
term  innovations  with  broad-based  economic  impact. 

That  is  the  role  of  our  industry-led  technology  partnerships:  to 
provide  the  linkage  between  basic  science  and  private  sector  com- 
mercialization and  use.  That  is  the  gap  between  the  $84  billion  and 
the  $70  billion. 

How  do  we  make  sure  that  gap  is  filled  in?  How  do  we  make  sure 
that  those  opportunities  do  not  fall  between  the  cracks?  For  that 
little  bit,  that  2  percent  of  total  of  R&D  that  Senator  Rockefeller 
referred  to,  we  have  got  to  make  some  policy  decisions.  We  have 
got  to  create  a  set  principles  by  which  to  establish  some  priorities. 
And  that  is  exactly  what  we  are  trying  to  do. 

When  you  consider  that  these  funds  are  highly  leveraged  by  in- 
dustry investment  and  promise  widespread  economic  benefit  to  our 
Nation,  it  would  be  a  shame  to  eliminate  this  critical  fraction  of  a 
percent  which  helps  build  the  industrial  base  we  need  to  support 
our  national  and  our  economic  security. 

Indeed,  to  do  so,  I  believe,  Mr.  Chairman,  and  member  of  the 
committee,  would  be  tantamount  to  unilateral  disarmament  in  the 
global  marketplace.  Consider  the  R&D  expenditures  of  our  major 
trading  partners,  which  are  illustrated  on  the  next  chart.  As  a  per- 
centage of  GDP,  we  lag  behind  Germany  and  Japan  and  are  rough- 
ly on  a  par  with  France  and  the  United  Kingdom.  That  is  not  good 
enough  for  America. 

Our  ATP  program  helps  address  our  persistent  shortfall  in  in- 
vestment in  long-term,  high-risk  enabling  technologies. 

By  sharing  the  cost  of  research,  the  ATP  program  reduces  the 
risk  for  private  businesses,  thus  allowing  them  to  conduct  R&D 
that  might  otherwise  be  delay  or  not  be  conducted  at  all. 

Through  a  rigorous,  merit-based  review,  the  ATP  program  en- 
sures that  funded  research  has  both  technological  and  commercial 
potential.  And  with  a  bottom-up,  private-sector-driven  approach, 
the  ATP  program  maintains  private  sector  priorities,  not  Govern- 
ment fiat.  It  maintains  them  as  the  driving  force  for  technological 
achievement  and  focus. 

The  first  4  years  of  the  ATP  program  have  shown  small  busi- 
nesses in  particular  to  be  the  eager  participant.  As  the  next  chart 
shows,  of  the  awards  made  since  1990,  roughly  half  have  been  to 
individual  small  businesses  or  joint  ventures  led  by  small  busi- 
nesses. 
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Accuwave,  a  small  California  company,  is  really  a  good  example 
of  what  we  are  talking  about.  In  1992,  we  announced  an  award  of 
just  under  $2  million  to  Accuwave.  The  company  was  formed  to  ex- 
ploit an  intriguing  new  technology  that  could  allow  existing  fiber 
optic  cables  to  carry  as  many  as  10  times  the  current  number  of 
channels.  The  impact  on  the  telecommunications  industry  could  be 
enormous. 

Let  us  consider  this  project,  if  we  might,  Mr.  Chairman,  for  just 
a  moment.  Can  a  small  entrepreneurial  company  benefit  from  the 
ATP? 

Mr.  Chairman,  when  Accuwave  submitted  its  proposal,  the  com- 
pany was  only  2  years  old.  It  succeeded  in  a  rigorous  competition 
that  funded  only  about  15  percent  of  the  applicants  that  year.  And 
it  succeeded  on  the  strengths  of  its  technology  and  its  plan  for 
eventually  commercializing  its  work. 

The  question  is:  Are  we  spending  tax  dollars  on  product  develop- 
ment? 

Mr.  Chairman,  I  can  say  this  as  many  times  as  anyone  wishes 
to  hear  it.  The  ATP  program  does  not  pay  for  product  development. 
We  work  in  areas  where  there  are  important,  risky  technical  issues 
that  must  be  resolved  before  a  company  can  even  think  about  prod- 
uct development.  That  is  true  for  Accuwave,  which  did  its  early 
work  in  related,  but  quite  different,  fields. 

Are  we  substituting  tax  dollars  for  private  capital? 

Mr.  Chairman,  there  was  no  private  capital  for  this.  Accuwave 
was  a  small,  new  firm  with  10  people  and  with  no  track  record.  It 
did  not  have  the  in-house  resources  to  do  the  project  themselves. 
And  without  the  ATP,  it  would  not  have  had  external  funding  ei- 
ther. The  risks  were  just  too  high. 

I  know  there  is  a  tendency  sometimes  to  say,  "Well,  just  go  out 
into  the  capital  marketplace.  Just  go  find  an  investment  banker. 
Just  go  find  a  venture  capitalist." 

Mr.  Chairman,  I  think  we  all  know  that  venture  capitalists  look 
to  opportunities  where  product  development  is  right  around  the 
comer,  where  they  can  get  something  in  the  marketplace  next 
month  or  next  year,  where  they  can  feel  or  touch  or  smell  some- 
thing. 

The  fact  is  that  most  of  these  projects — all  of  them — funded  by 
the  ATP  program  are  programs  that  there  is  no  venture  capital  for. 

On  the  other  hand,  with  the  ATP,  Accuwave  has  already  made 
important  progress.  I  hold  in  my  hand  a  device  called  a  wavelength 
locker.  Its  purpose  is  to  stabilize  and  control  communications  lasers 
and  to  improve  network  performance. 

This  little  module  that  I  have  in  my  hand,  designed  for  easy  use 
on  a  circuit  board,  replaces  a  tabletop  full  of  optical  equipment. 
And  it  is  based  on  an  ATP-sponsored  research  program. 

It  is  unique  in  the  field.  It  could  be  the  forerunner  of  a  whole 
family  of  new,  world-class  products,  with  huge  commercial  poten- 
tial. It  is  a  technology  that  would  not  be  entering  the  market  now 
without  the  assistance  of  the  ATP  program  to  overcome  early  tech- 
nical hurdles. 

That  is  what  the  Advanced  Technology  Program  is  really  all 
about. 
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Stimulating  the  development  of  innovative  technologies  is  only 
half  of  the  equation.  The  other  half — getting  new  and  existing  prod- 
ucts to  market  in  a  timely,  cost-effective,  competitive  way — is  also 
critical  if  American  firms  are  to  succeed  in  the  global  marketplace. 

America's  370,000  small-  and  medium-sized  manufacturers  will 
have  easy  access  to  modern  manufacturing  technologies  and  pro- 
duction techniques  and  best  practices  through  the  Manufacturing 
Extension  Partnership  National  System,  which  was  mentioned  in  a 
number  of  the  opening  statements. 

That  is  illustrated  on  the  next  chart. 

These  Manufacturing  Extension  Centers  are  industry-driven. 
They  are  responsive.  And  they  are  focused  on  positive,  bottom-line 
impacts. 

In  other  words,  Mr.  Chairman,  how  do  we  get  new  technology  in 
the  hands  of  small-  and  medium-sized  businesses  so  they  can  be 
more  productive  and  more  competitive,  so  they  can  get  into  the  ex- 
port marketplace,  so  they  can  sell  their  goods  and  products  and 
services,  so  they  can  create  economic  growth  and  jobs  here  at 
home? 

Mr.  Chairman,  you  can  see  that  we  are  serious  about  reaching 
out  to  small-  and  medium-sized  businesses,  to  help  make  them 
more  productive  and  more  competitive,  and  to  put  new  tech- 
nology— not  only  high  technology,  but  all  technology — into  the 
hands  of  entrepreneurs,  so  that  they  can  have  the  tools  that  they 
need  to  create  economic  growth  and  to  create  jobs — a  network  that, 
when  completed,  will  reach  businesses  in  all  parts  of  the  Nation, 
urban  and  suburban,  and  rural  as  well. 

And,  Mr.  Chairman,  and  members  of  the  committee,  if  my  testi- 
mony today  has  emphasized  anything  at  all,  it  is  this:  We  live  in 
an  increasingly  competitive  global  economy  in  which  all  aspects  of 
economic  competitiveness  are  integrally  connected.  The  Depart- 
ment of  Commerce,  I  might  suggest,  is  where  these  connections  are 
made. 

Some  have  suggested  that  we  need  to  create  a  new,  so-called  De- 
partment of  the  Future.  I  respectfully  submit  that  what  we  need — 
what  America's  businesses  and  communities  and  workers  need — is 
a  Department  focused  on  economic  growth  and  export  growth,  fo- 
cused on  technological  innovation,  focused  on  sustainable  develop- 
ment, focused  on  economic  development,  and  focused  on  sound  eco- 
nomic analysis. 

The  Department  of  the  Future,  on  other  words,  is  today's  Depart- 
ment of  Commerce. 

Within  our  bureaus,  we  work  better  in  ever  respect,  because  we 
are  confronted  every  day  with  the  intersection  of  trade,  technology, 
the  environment,  and  economic  development.  That  intersection  is 
where  the  future  of  the  United  States  economy  is  being  fashioned. 
Every  day,  in  every  way,  by  entrepreneurs  who  force  our  future, 
one  deal,  one  contact,  one  transaction  at  a  time. 

My  Department,  Mr.  Chairman,  works  with  them  every  day,  we 
believe,  to  our  mutual  benefit  and  the  benefit  of  our  country. 

Thank  you  very  much,  Mr.  Chairman,  for  the  opportunity  to  ap- 
pear before  you  today. 

[The  prepared  statement  of  Secretary  Brown  follows:] 
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Prepared  statement  of  Secretary  Ron  Brown 

Mr.  Chairman,  Mr.  Rockefeller,  and  members  of  the  Committee. 

Let  me  begin,  Mr.  Chairman,  by  commending  you  for  holding  this  hearing  and 
affording  me  the  opportunity  to  talk  about  the  Department  of  Commerce's  tech- 
nology programs. 

Today,  we  are  harvesting  the  results  of  research  and  technology  investments  bade 
ten,  twenty  and  thirty  years  ago.  These  are  stories  of  remarkable  success,  due  to 
the  foresight  of  our  prediecessors  who  recognized  that  support  of  research  and  devel- 
opment and  technology  deployment  is  a  mndamental  mechanism  for  achieving  na- 
tional missions  and  a  stronger  economy. 

Our  vision  for  the  fiiture  is  one  of  a  United  States  economy  sustained  by  growth, 
creating  economic  opportunities  for  aU  Americans.  A  place  where  U.S.  businesses — 
laive.and  small — use  globally  competitive  advanced  processes  to  produce  the  goods 
and  services  that  world  consumers  will  demand — success  stories  oi  the  21st  Century 
built  on  the  farsighted  actions  of  today  and  tomorrow. 

We  now  have  the  opportunity  to  begin  these  stories.  But  to  do  so  requires  that 
we  understand  the  nature  of  our  economy  and  the  lessons  of  our  past  support  for 
science  and  technology  efforts. 

/.  New  Economic  Realities 

Mr.  Chairman,  we  are  facing  a  time  of  great  economic  change.  We  have  witnessed 
the  demise  of  communism  as  freedom  and  democracy  fill  new  nations  with  hope  and 
opportunity.  I  have  visited  these  economies  in  transition — South  Africa,  the  Middle- 
East,  Russia — places  where  a  new  economic  future  is  being  built. 

At  the  same  time,  a  new  battlefield  has  emerged  in  the  form  of  a  global  market- 
place, and  able  competitors  from  around  the  world  are  fighting  for  a  share.  Tech- 
nology is  racing  ahead  at  a  breath-taking  pace,  with  each  advance  more  staggering 
than  the  last. 

And,  in  the  wake  of  these  forces,  the  way  we  live,  learn,  work,  and  play  is  being 
forever  transformed.  Each  of  these  changes  alone  would  be  revolutionary  but,  to- 
gether, they  have  produced  results  that  are  deeply  felt  by  Americans  in  all  ways 
of  life. 

These  changes  create  uncertainties — and  opportunities.  We  must  confront  the 
basic  challenge  of  our  time:  Will  we  try  to  hold  change  at  arms-length  or  will  we 
take  advantage  of  the  opportunities  that  change  will  oring?  And  we  must  answer 
that  challenge  with  this  strategy:  to  empower  Americans  with  the  tools  that  they 
need  to  take  advantage  of  economic  opportunity. 

We  must  work  as  a  nation — with  our  businesses,  with  our  workers,  with  our  com- 
munities— to  ensure  that  the  United  States  remains  the  locus  of  dynamic  firms, 
strong  communities  and  skilled  woriters.  In  today's  economy,  it  is  not  just  compa- 
nies, it  is  also  nations  that  compete. 

Consider  the  ingredients  of  sustainable  national  economic  growth:  investment,  a 
skilled  workforce,  open  markets,  and,  most  importantly,  innovation.  Together,  they 
form  the  basic  equation  of  international  competitiveness. 

Today's  hearing  wUl  focus  primarily  on  the  Department's  technology  programs — 
the  Advanced  Technology  Pro-am,  the  Manufacturing  Extension  Partnership,  the 
Telecommunications  Iniormation  Infrastructure  Assistance  ProCTam,  and  the  lab 
programs  at  the  National  Institute  of  Standards  and  Technology  (NIST)  and  the  Na- 
tional Oceanic  and  Atmospheric  Administration  (NOAA).  But  I  want  to  make  the 
point  up  front — for  it  is  important  to  consider  that  all  the  activities  of  the  Depairt- 
ment — irom  trade  promotion  to  weather  prediction  to  calibrations  services  form  an 
integrated,  highly  leveraged  package  that  makes  our  Department  the  Department 
of  the  Future. 

And,  Mr.  Chairman,  our  programs  are  smart  programs — programs  that  lubricate 
the  free  market  engine.  Programs  that  boost  investment,  not  crowd  it  out.  Programs 
that  provide  economic  opportunities  and  expand  the  economic  pie  for  all  Americans. 
Programs  that  reduce  barriers  to  competition  today  and  tomorrow,  not  raise  them. 

I  also  want  to  make  it  clear  that  we  are  constantly  thinking  about  the  future. 
There  has  been  a  lot  of  talk  recently  that  the  United  States'  competitiveness  prob- 
lems are  behind  us.  Under  the  leadership  of  President  Clinton  and  Vice  President 
Gore,  we  have  made  tough  decisions  and  have  begun  to  get  our  fiscal  house  in  order. 
We  have  reduced  the  deficit  for  the  third  straight  year — the  first  time  since  the  Tru- 
man Administration — and  we  have  reduced  the  size  of  the  federal  workforce  to  the 
smallest  levels  since — President  Kennedy's  time,  all  the  while  making  government 
more  responsive  and  more  effective.  What  should  be  up — economic  growth,  jobs,  and 
consumer  confidence — are  up.  What  should  be  down — the  deficit,  unemployment, 
and  inflation — are  down. 
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But  I  want  to  warn  us  against  confusing  short  term  economic  revitalization  and 
strong  economic  growth  with  the  resolution  of  longer-term,  structural  problems.  We 
still  have  our  work  cut  out  in  a  number  of  areas.  Trends  in  R&D  spending  and  our 
merchandise  trade  balance,  for  example,  are  still  troubling.  And  while  companies 
have  restructured,  reduced  waste  and  improved  efficiency,  and  begun  increasing  in- 
vestment in  plant  and  equipment,  they  nave  a  long  way  to  go  to  catch  up  for  the 
years  they  have  lagged  behind  their  competitors.  And,  many  smaller  companies  and 
urban  and  rural  communities  have  yet  to  feel  the  benefits  of  our  national  economic 
performance. 

But  I  am  not  here  this  morning  to  tell  you  that  the  sky  is  falling.  It  is  not.  We 
have  a  strong  and  vibrant  economy.  I'm  here  to  tell  you  that  we  are  headed  on  the 
right  track  and  to  convince  you  that  now  is  not  the  time  to  change  our  course. 

My  principal  emphasis  will  be  on  the  importance  of  stimulating  innovation,  which 
I  will  discuss  in  detail.  It  is  important;  however,  that  we  bear  in  mind  our  respon- 
sibility to  further  the  national  interest  in  each  of  the  four  ingredients  of  economic 
growth. 

First,  investment.  Private  investment  drives  competition  and  growth.  It  is  critical 
to  support  private  investment  through  sustained  progress  on  budget  deficits.  That 
is  why  President  Clinton  fought  so  hard — and  so  successfully — for  a  deficit  reduction 
package  that  got  government  out  of  businesses'  way  in  our  capital  markets.  The  re- 
sult: since  the  end  of  1992,  business  investment  in  plant  and  equipment  has  in- 
creased at  an  annual  rate  of  14%. 

Private  investment  provides  a  lifeline  for  those  dynamic  firms  that  spur  techno- 
logical innovation,  create  jobs  and  foster  economic  growth.  For  example,  two-thirds 
of  the  manufacturing  jobs  created  each  year  originate  in  plants  that  grow  by  25  per- 
cent or  more  in  that  year  alone.  The  basic  lesson  is  clear:  Our  economy  is  only  as 
strong  as  the  best  firms  that  populate  it. 

Second,  a  skilled  workforce.  For  firms  to  succeed  in  the  economy,  however,  it  is 
necessary  that  we  have  an  educated,  well-trained  workforce.  Traditional  economists 
might  view  knowledge  and  labor  as  two  distinct  sources  of  economic  growth  but,  in 
today's  information-based  economy,  the  prowess  of  our  workforce  is  increasingly 
bound  to  the  success  of  education  and  training.  We  cannot  capitalize  on  advances 
in  science  and  technology  without  a  workforce  able  to  harness  these  innovations. 
That  is  why  the  President's  middle  class  tax  cut  is  focused  on  education  and  train- 
ing. 

Third,  open  markets — both  foreign  and  domestic.  As  vou  know,  Mr.  Chairman, 
opening  foreign  markets  to  the  effective  participation  01*^11.8.  businesses  has  been 
a  priority  of  this  Administration,  of  the  Department  of  Commerce  and  of  my  own 
activities.  Of  course,  our  leadership  in  science  and  technology  will  only  bear  fruit 
if  we  have  markets  open  to  our  innovative  products. 

The  passage  of  the  North  American  Free  Trade-Agreement  (NAFTA)  and  of  the 
Uruguay  Round  GATT  agreement  will  create  enormous  potential  for  world  trade 
and  economic  growth.  NAFTA  has  begun  to  take  economic  hold.  U.S.  exports  to 
Mexico  shot  up  23  percent  in  the  first  10  months  of  1994  compared  to  the  same  pe- 
riod a  year  earlier.  Mexico  and  Canada  alone  accounted  for  nearly  half  the  growth 
of  global  U.S.  exports  during  this,  period.  When  fully  implemented,  GATT  should 
add  as  much  as  $100  billion  to  $200  oillion  to  the  U.S.  gross  domestic  product  annu- 
ally, raise  total  U.S.  employment  by  hundreds  of  thousands  of  jobs;  save  individual 
U.S.  consumers  hundreds  of  dollars  annually  in  lower  costs  of  food  and  other  impor- 
tant items;  and  boost  real  wages  and  living  standards  in  the  U.S.  and  around  the 
world. 

The  framework  of  open  markets  is,  however,  not  enoij^h.  Exploiting  those  oppor- 
tunities is  just  as  critical.  That  is  why  the  inter-agency  Trade  Promotion  Coordinat- 
ing Committee,  which  I  chair,  issued  the  first  National  Export  Strategy  in  1993  and 
refined  that  strategy  in  a  report  issued  last  October.  The  purpose  of  the  National 
Export  Strategy  is  clear:  to  help  U.S.  companies — small,  medium  and  large — realize 
their  full  export  potential. 

Boosting  U.S.  exports  is  a  core  mission  of  the  Department  of  Commerce.  Our  ad- 
vocacy, and  that  of  President  Clinton,  on  behalf  of  U.S.  businesses  competing  for  for- 
eign government  procurements  is  beginning  to  bear  fruit: 

•  in  Saudi  Arabia's  intent  to  purchase  aircraft  from  the  Boeing  Co.  and  McDon- 
nell Douglas  Corp.,  valued  at  $6  billion,  and  that  country's  $4  billion  contract  for 
telecommunications  network  modernization  awarded  to  AT&T; 

•  in  Brazil's  award  of  the  $1.5  billion  SWAM  rain-forest  protection  contract  to  the 
Raytheon  Company,  a  defense  contractor  moving  into  civilian  production; 

•  in  China's  agreement  to  purchase  $6  billion  worth  of  goods  and  services  from 
U.S.  companies,  including  two  Westinghouse  contracts  worth  $450  million,  an  Ap- 
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plied  Energy  Services  contract  worth  $1.5  billion,  and  an  AT&T  agreement  valued 
at  $500  million  to  provide  teleconmiunications  equipment; 

•  and,  in  India's  more  than  25  deals  worth  over  $7  billion  with  U.S.  companies 
such  as  Tandem  Computers,  Hughes  Network  Systems,  Inc.,  and  United  Inter- 
national Holdings,  Inc.,  and  the  establishment  of  the  U.S.-India  Commercial  Alli- 
ance. 

Of  course,  markets  here  at  home  must  be  dynamic  and  competitive  as  well.  We 
live  in  a  global  era  in  which  success  at  home  will  oHen  translate  into  success  abroad 
but  in  wnich,  conversely,  failure  to  achieve  success  at  home  will  leave  domestic 
firms  at  risk  in  the  United  States  and  at  a  competitive  disadvantage  abroad.  That 
is  why,  for  example,  the  Administration  has  placed  such  emphasis  on  the  passage 
of  telecommunications  legislation  that  will  deregulate  and  open  new  markets. 

We  look  forward  to  working  with  the  104th  Congress  to  reform  our  60-year  old 
communications  law  to  remove  legal  and  regulatory  impediments  to  competition 
while  still  safeguarding  the  public  interest. 

The  importance  of  this  effort  is  too  obvious  to  ignore.  Last  year  the  Council  of  Eco- 
nomic Advisors  issued  a  report  detailing  the  economic  benefits  that  would  be  de- 
rived from  telecommunications  reform.  The  CEA  predicts  a  boom  in  the  tele- 
communications and  information  sector  of  the  economy  over  the  next  ten  years,  dou- 
bling its  share  of  the  GDP,  adding  more  than  $100  billion  to  the  economy,  and  em- 
ploying another  1.4  million  workers  in  that  sector. 

Fourth,  innovation.  Technological  innovation  is  vital  in  the  new  knowledge-based 
global  economy.  Rapid  and  continuous  improvements  in  products,  and  the  tech- 
niques to  manufacture  and  bring  them  to  market  more  efficiently,  give  businesses — 
and  nations — a  competitive  edge  today  and  tomorrow. 

In  this  environment,  it  is  easy  to  see  why  the  high-technology  sector  and  firms 
that  adopt  advanced  technologies  are  critical  to  economic  prosperity.  By  some  esti- 
mates, as  much  as  forty  percent  of  the  nation's  economic  growth  over  the  past  fifty 
years  is  related  to  the  development  and  use  of  technology.  Average  annual  com- 
pensation in  the  high  technology  sector,  moreover,  exceeds  by  twenty  percent  the 
average  for  all  manufacturing.  High-technology  products  also  account  for  a  rapidly 
increasing  share  of  the  manufacturing  output  of  industrial  countries — 35  percent  in 
1992,  nearly  double  the  1980  figure. 

The  close  connection  between  innovation  and  economic  performance  has  been  con- 
firmed by  new  research  from  my  own  Department  released  only  last  month.  Our  re- 
port, entitled  "Technology,  Economic  Growth  and  Employment,"  found  that  firms 
that  use  advanced  technologies  are  more  productive,  pay  higher  wages,  offer  more 
secure  jobs,  and  increase  employment  more  rapidly  than  firms  that  do  not. 

The  importance  of  this  conclusion  cannot  be  overstated.  It  is  central  to  our  eco- 
nomic fate.  That  is  why  my  Department  has  focused  its  attention  on  this  central 
question:  How  can  we  stimulate  innovation  in  the  U.S.  economy? 

Part  of  the  answer  comes  from  the  connection  between  and  among  the  four  basic 
ingredients  of  growth  that  I  have  outlined.  Each  of  the  other  three  ingredients — in- 
vestment, a  skilled  workforce  and  open  markets — is  integrally  linked  to  the  fourth, 
innovation.  A  sound  macroeconomic  environment,  educated  workers  and  markets  in 
which  innovation  can  produce  competitive  success  are  all  necessary  to  the  successful 
promotion  of  innovation. 

Indeed,  in  each  of  the  these  areas,  the  Administration  has  taken  action  that  is 
focused  directly  on  the  importance  of  innovation,  including: 

•  winning  Cfongressional  approval  for  a  three-year  extension  of  the  R&E  tax  cred- 
it and  a  targeted  capital  gains  reduction  for  investments  in  small  business; 

•  working  with  Congress  to  create  the  School-to-Work  transition  program  for 
young  people  who  choose  not  to  go  directly  to  college,  and  establishing  Goals  2000 
standards  for  K  throu^  12  education; 

•  improving  access  to  college  loans  so  that  our  future  scientists  and  engineers  can 
get  the  education  they  need; 

•  freeing  $32  billion  in  exports  by  reducing  controls  on  U.S.  computer  and  tele- 
communications products; 

•  stimulating  major  sales  of  technology-based  products  for  U.S.  companies 
through  high-profile  industry-government  trade  missions  that  helped  close  contracts 
worth  more  than  $17  billion  in  U.S.  exports,  involving  275,000  American  jobs — 
many  of  them  technolo^  related; 

•  developing  a  new  Presidential  policy  on  commercial  remote  sensing  that  allows 
private  firms  to  build  and  operate  high-resolution  satellite  imaging  systems,  which 
will  create  manufacturing  and  operation  Jobs; 

•  transferring  200  MHz  of  the  radio  freauency  spectrum  to  the  Federal  Commu- 
nications Commission  for  assignment  to  tne  private  sector  potentially  through  a 
competitive  bidding  process; 
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•  negotiating  commercial  space  launch  trade  agreements  with  the  governments  of 
Russia  and  China  to  create  a  level  playing  field  on  which  U.S.  providers  can  com- 
pete; and 

•  applying  new  technologies,  from  satellites  to  doppler  radars,  for  better  weather 
warnings  and  the  protection  of  life  and  property. 

And,  the  Administration  also  has  provided  adequate  funding  for  basic  science  and 
applied  research — even  within  the  hard  freeze  on  discretionary  spending  that  the 
resident  has  proposed  continuing  through  Fiscal  Year  2000. 

We  should  recognize  at  the  outset  that  the  Contract  with  America  would  jeopard- 
ize that  technology  policy.  Among  the  possible  ofTsets  proposed  by  the  Contract  are 
the  elimination  of  our  Advanced  Technology  Program  and  a  freeze  on  funding  for 
our  National  Oceanic  and  Atmospheric  Administration,  which  conducts  much  of  the 
Department's  basic  research.  Moreover,  generalized  reductions  in  the  President's  in- 
vestment spending,  totalling  more  than  $1  billion  over  five  years,  would  further 
threaten  our  research  and  technology  initiatives.  For  reasons  that  I  will  explain  in 
detaU,  I  hope  that  the  Congress,  after  full  consideration  of  our  efforts,  will  continue 
the  pro-science,  pro-technology  path  that  the  President  has  forged  and  that  is  essen- 
tial to  our  long-term  economic  prosperity. 

Through  all  of  these  efforts,  innovation  can  be  spurred.  But,  for  reasons  that  I 
will  explain  below,  these  measures  alone  are  not  sufficient. 

The  Need  for  Pro-Innovation  Policies 

The  United  States  has  been  a  leader  in  innovation.  From  the  electric  telegraph, 
to  the  telephone,  television,  personal  computer  and  the  manned  mission  to  the 
moon,  this  nation  has  always  looked  to  the  future — and  invented  ways  of  getting 
there  sooner. 

The  United  States  must  remain  the  world's  leader  in  innovation.  To  do  that  re- 
quires an  understanding  of  the  incentives  that  create — and  the  barriers  that  can 
stop — both  the  development  and  deployment  of  technology. 

Technological  innovation  is  a  complex  process.  It  is  so  complex  that  each  indus- 
try— and  even  each  firm  within  an  industry — must  grapple  with  a  different  set  of 
concerns.  For  example,  strengthening  intellectual  property  protection  is  a  key  con- 
cern, particularly  for  the  software  industry.  Cold  war  era  export  controls  have  hurt 
the  U.S.  computer  and  telecommunications  industries.  Regulation  can  be  a  major 
impediment  by  increasing  the  time  and  capital  it  takes  to  bring  a  new  product  to 
maricet — especially  in  biotechnology  and  pharmaceuticals.  Both  capital  availabiHty 
and  access  to  technical  expertise  are  continuing  struggles,  especially  for  our  smalf- 
and  medium-sized  companies. 

In  short,  there  is  no  "one  size  fits  all"  formula  for  ensuring  that  our  companies 
lead  the  world  in  innovation.  Our  national  competitiveness  strategy  must  address 
the  broad  range  of  factors  that  affect  our  companies'  ability  to  develop  technology, 
turn  innovations  into  products  and  services  and  bring  them  to  global  mariiets  at  a 
rapid  pace. 

While  innovation  must  continue  to  come  from  the  private  sector,  government  must 
work  to  maximize  opportunities  for  private  businesses  to  innovate — by  reducing  ex- 
port controls,  reforming  regulations  to  give  our  companies  and  our  workers  elbow 
room  to  compete,  by  opening  markets,  by  improving  education,  and  by  creating  in- 
centives for  private  industry  to  invest  in  long-ran^e,  high-risk  research. 

My  department  is  pursuing  a  broad  range  of  initiatives  to  improve  the  climate  for 
private  sector  innovation.  We  are  listening  to  industry  as  we  establish  departmental 
priorities,  and  serving  as  industry's  advocate  in  shaping  regulatory,  export  control 
and  environmental  policies.  And  we  are  partnering  with  industry  to  work  on  the  na- 
tion's 21st  century,  technological  infrastructure. 

This  partnership  continues  a  long  history  of  coop>eration  between  the  public  and 
private  sectors.  For  the  greater  part  of  two  centuries,  the  government  has  worked 
as  a  junior  partner  with  industry  to  build  or  encourage  American  infrastructure. 
That  infrastructure  has  created  a  "playing  field"  upon  which  private  enterprise  built 
the  most  successful  economy  in  the  world.  Government  has  built  lighthouses  and 
harbors  for  private  sector  snipping,  offered  federal  rights-of-way  for  private  sector 
railroads,  built  interstate  highways,  airports,  advanced  radar  for  aircraft,  next  gen- 
eration doppler  radar,  and  GOES  satellites.  By  making  investments  that  individual 
entrepreneurs,  or  even  large  companies,  could  not  afford  to  make  themselves,  the 
government  enabled  everyone  to  become  more  efficient  and  productive. 

And  the  government's  investments  in  infrastructure  have  not  been  limited  to  our 
physical  infrastructure.  Since  World  War  II,  our  national  government  has  invested 
in  science  and  technology  as  part  of  key  national  missions — defense  of  the  nation, 
health,  space,  and  the  quest  for  new  knowledge.  And,  for  years,  we  have  seen  a 
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steady  flow  of  new  commercial  technologies  emerge  from  these  government  invest- 
ments as  an  extra  benefit. 

As  a  result  of  government's  technology  investments,  the  U.S.  computer  industry 
is  the  world's  leader.  We  have  seen  a  now  of  blockbuster  drugs  and  medical  thera- 

{)ie8,  and  the  birth  of  the  biotechnology  industry — all  of  which  can  be  traced  to  ear- 
ier  government  investments  in  defense  technology  or  medical  research.  NASA's  aer- 
onautics research  program  has  provided  America's  aircraft  industry  with  the  mid- 
and  long-term  technology  development  that  a  single  company,  no  matter  how  large, 
could  not  afford  to  do  on  its  own. 

Times  and  technology  have  changed.  We  face  stiff  international  competition  in  one 
field  after  another.  Cycle  times — the  time  from  innovation  to  product — have  short- 
ened in  most  industries.  We  can  no  longer  hope  that  a  technological  breakthrough 
spurred  by  a  national  security  or  mission  need  will  be  first  to  market. 

Today,  we  seek — and  need — a  different  model,  one  which  focuses  explicitly  on  ci- 
vilian industrial  technology  and  better  connects  the  federal  basic  research  mission 
to  real-world  private-sector  commercialization — one  in  which  private-public  partner- 
ships spur  private  sector  investment  in  high-risk,  long  term  innovations,  with  broad 
economic  impact. 

And  development  of  technology  is  not  enough.  We  must  also  consider  the  extent 
to  which  it  actually  reaches  those  who  can  employ  it  efiectively.  That  is  why,  as  a 
nation,  we  have  supported  the  deployment  of  technology  to  people  who  might  not 
have  the  resources  to  find  it  on  their  own.  For  example,  oeginning  this  January,  the 
Department's  National  Meteorological  Center  will  issue  experimental  seasonal  cli- 
mate forecasts  for  the  contiguous  United  States  and  Alaska.  These  forecasts  will 
lead  to  substantial  immediate  benefits  to  the  U.S.,  including  the  agriculture  and 
water  resources  management  sectors,  and  other  sectors  dependent  on  seasonal  vari- 
ability. 

The  development  and  deployment  of  technology  are  both  part  of  today's  great  na- 
tional mission  of  providing  all  Americans  with  the  tools  of  economic  opportunity. 

First,  we  must  focus  on  the  national  interest.  In  the  past,  federal  action  was  fo- 
cused on  specific  missions:  defense,  aeronautics,  energy  or  health.  But  today,  our 
focus  must  be  broader,  because  we  do  not  have  the  luxury  of  three  separate  indus- 
trial bases  for  military,  mission-oriented  and  commercial  purposes. 

Our  mission  oriented  agencies — the  Defense  Department,  the  Department  of  En- 
ergy, and  NASA — are  no  longer  the  dominant  customer  for  most  nigh  technolo^. 
Nor  are  they  in  a  position  of  technological  leadership  with  respect  to  the  commercial 
sector.  In  computers  and  semiconductors,  for  example,  DOD  consumes  less  than  five 
percent  of  the  U.S.  market.  In  fact,  the  new  technologies  that  are  most  critical  to 
our  military  advantage — software,  computers,  semiconductors,  telecommunications, 
advanced  materials  and  manufacturing  technologies — all  are  being  driven  by  fast- 
growing  commercial  demand,  not  military,  energy,  or  space  demands. 

Instead  of  looking  for  spin-offs  down  the  road  from  some  non-commercial  purpose, 
we  must  examine  the  pursuit  of  civilian  technology  as  a  mission  in  and  of  itself, 
but  we  must  do  that  only  as  a  partner  with  industry. 

Second,  in  examining  that  goal,  we  must  recognize  that  all  research  and  develop- 
ment and  technology  deployment  is  not  the  same.  In  this  regard,  we  might  useftilly 
consider  the  nation's  R&D  expenditures  as  building  a  portfolio  for  the  future. 

As  illustrated  in  chart  1  (attached),  in  1993,  industry  funded  nearly  55%  of  all 
U.S.  R&D.  More  than  90%  of  that  industrial  research  was  concentrated  on  short- 
term  commercial  development  and  applied  research.  And  properly  so,  for  it  is  only 
the  private  sector  that  can  connect  today's  market  demands  to  immediate  product 
development. 

And  as  seen  in  chart  2  (attached),  59%  of  the  Federal  government's  $69.7  billion 
R&D  funding  in  1993,  and  about  one-quarter  of  all  national  R&D  is  related  to  the 
mission  of  defense.  Health-related  R&D  accounted  for  about  15%  of  the  Federal  gov- 
ernment's R&D  spending,  while  about  10%  went  to  the  space  mission. 

Only  about  4%  of  Federal  R&D  spending  in  1993  went  to  civilian  industrial  tech- 
nology and  less  than  one  percent  went  to  the  development  of  early-stage,  pre-com- 
petitive  civilian  technologies.  Science  reports  that  less  than  one-twenty-fifth  of  in- 
dustry R&D  funds  go  to  early  stage,  longer  term,  higher  risk  research.  The  Indus- 
trial Research  Institute  survey  oi  industry  R&D  performance  confirms  press  ac- 
counts that  industry  is  reducing  the  level  of  investment  in  early  stage  research, 
with  only  8%  of  firms  expecting  increases  in  this  category  of  research  in  1995. 

'The  discovery  of  fundamental  new  knowledge,  basic  research,  is  a  vital  component 
of  our  innovation  portfolio.  But  it  is  not  enough.  We  have  learned  over  the  past 
twenty  years  that,  all  too  oflen,  U.S.  discoveries  of  basic  knowledge  were  better  ex- 
ploited by  other  countries  that  were  better  able  to  develop  applicable  technologies 
and  transform  them  into  competitive  products  and  services.  The  marketplace  alone 
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will  not  invest  sufficient  resources  into  mid-and  longer-term  broad-based  technology 
development  needed  by  the  private  sector  to  fully  exploit  basic  knowledge.  Our  in- 
dustry-led technology  development  partnerships  are  an  important  link  between 
basic  science  and  private  sector  commercialization.  We  should  continue  to  expand 
these  efforts,  not  abandon  them. 

Although  it  is  an  oversimplification,  we  can  think  of  basic  research  as  providing 
the  basis  for  conunercial  products  a  decade  from  now.  Industry  R&D  focuses  on 
short-term  product  delivery,  often  no  more  than  18  months  hence.  In  between  are 
needed  efforts  to  move  fundamental  knowledge  into  technologies  that  industries  can 
turn  into  new  processes  and  products.  In  addition,  a  strong  technology  base  often 
feeds  back  into  scientific  inquiry  in  a  way  that  leads  to  fundamentaladvances  in 
our  understanding.  Science  and  technology  support  one  another.  The  importance  of 
the  technology  development  activities  has  not  been  lost  on  our  international  com- 
petitors. 

Consider  the  R&D  expenditures  of  our  major  trading  partners,  which  are  illus- 
trated in  chart  3  (attached).  As  a  percentage  of  GDP,  we  lag  behind  Japan  and  Ger- 
many, and  are  roughly  on  par  with  France  and  the  United  Kingdom.  And,  over  the 
past  decade,  average  annual  growth  of  R&D  investment  has  been  increasing  by 
more  than  7.5  percent  f>er  year  in  Japan,  while  our  growth  rate  has  been  flat.  Our 
trade  balance  for  high-tech  manufactured  goods — so  important  to  our  long-term  eco- 
nomic stability — has  steadily  eroded  over  the  past  15  years  and  been  negative  for 
nearly  a  decade. 

As  I  have  said  before,  today  we  are  clearly  doing  better  as  a  nation.  But  we  must 
not  let  America's  recent  strong  economic  performance  mask  long-term  structural 
problems.  It  has  been  cost-cutting  reductions  in  waste  and  inefficiency — not  long- 
term  investments — that  have  sustained  our  current  economic  revitalization.  We 
have  cut  the  fat.  Now  we  have  to  build  the  muscle. 

Today,  we  are  moving  down  the  long-term  path  to  meet  the  competition.  And,  as 
explained  below,  we  are  doing  it  through  our  own  industry-led  partnerships.  We 
should  not  abandon  them. 

Like  any  portfolio,  the  mix  of  R&D  activities  must  reflect  a  balance  between  long- 
term  and  short-term  goals.  Good  research  and  development  is  like  a  fruit  tree;  it 
must  be  planted  years  before  it  can  be  harvested.  Thus,  although  the  private  sector 
does  a  good  job  of  planting  short-term  crops,  there  is  insufficient  incentive  in  the 
marketplace  to  engage  in  the  development  of  long-term,  higher  risk  enabling  tech- 
nologies. 

The  majority  of  the  R&D  in  which  American  businesses  invest  offers  strong  prom- 
ises of  quick  return — in  other  words,  less  risky,  product-oriented  and  bottom-line  ef- 
fective projects  applauded  by  the  Chief  Operating  Officer.  Good  for  business  in  the 
short  term,  but  lacking  the  long-range  scope  of  high-risk  but  hi^-payoff  tech- 
nologies that  American  business  must  develop  to  be  competitive  in  the  future. 

Third,  we  must  examine  the  extent  to  which  technology,  once  developed,  is  actu- 
ally available  to  those  who  can  build  our  nation's  economic  strength.  This  goal,  of 
bringing  technology  to  users  who  can  make  it  work  for  our  country,  is  as  American 
as  the  agricultural  extension  service,  perhaps  the  most  successful  governmental 
technology  program  in  our  history.  Today,  that  goal  is  being  served  through  our 
Manufacturing  Extension  Partnership,  which  brings  to  our  nation's  small-  and  me- 
dium-sized manufacturers  access  to  information  resources,  and  expertise  on  modem 
manufacturing  technologies  and  production  processes  which  they  need  to  remain 
competitive. 

Some  have  argued  that  more  generalized  incentives  for  research  and  develop- 
ment— such  as  R&E  tax  credits — are  more  effective  than  the  Advanced  Technology 
Program  (ATP)  at  encouraging  private  sector  research.  I  want  to  emphasize  once 
again  that  there  is  no  one  policy  or  program  that  ensures  competitive  success.  The 
R&E  tax  credit  is  an  important  tool  for  encouraging  greater  private  sector  invest- 
ment in  research  and  development.  That  is  why  the  Clinton  Administration  sup- 
ports extension  of  the  R&E  tax  credit.  However,  the  R&E  tax  credit  does  not  dif- 
ferentiate between,  investments  directed  toward  short-term  product  delivery  and 
longer  term,  higher  risk  investments  that  will  yield  products  fifteen  or  twenty  years 
into  the  future. 

Clearly,  we  need  both  of  these  tools  as  part  of  our  pro-innovation  strategy. 

Our  national  capability  to  engage  successfully  in  international  competition  is  de- 
pendent upon  our  national  technological  prowess.  Where  government  should  get  out 
of  the  way,  we  will.  Where  government  should  work  in  partnership  with  the  private 
sector,  we  must  do  so.  Any  other  course  would  forego  a  critical  element  of  national 
competitiveness. 
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///.  Partnering  the  Growth  of  Civilian  Technology 

To  meet  the  challenges  that  I  have  outlined,  this  Administration  is  committed  to 
providing  Americans  with  the  tools  they  need  to  meet  both  the  challenges  of  global 
competition  and  the  need  for  constant  innovation.  Our  roles  is  to  provide  an  envi- 
ronment which  empowers  our  workers  and  businesses  and  communities  to  embrace 
change — with  a  government  that  works  with  them.  Just  as  we  provided  the  tradi- 
tional tools  for  success  in  agrarian  and  industrial  times — including  public  education 
and  the  basic  infrastructure  of  commerce  from  the  Erie  Canal  to  the  national  high- 
ways systems  of  this  century — now  we  must  empower  Americans  with  the  tools  to 
succeed  in  a  global,  hirfi-technology,  information-dominated  society. 

The  Department  of  Commerce's  focus  on  civilian  technology  has  three  basic  com- 
ponents, each  designed  to  enhance  the  technological  capabilities  of  American  indus- 
try. We  emphasize: 

— Supporting  industry-led  technology  partnerships, 

— Facilitating  the  rapid  deployment  and  commercialization  of  civilian  tech- 
nologies, and 

— ^Facilitating  a  technology  infrastructure  for  the  21st  Centuiy. 

Mr.  Chairman,  appended  to  my  testimony  is  a  short  description  of  each  of  our  De- 
partment's science  and  technology  activities.  For  purposes  of  this  testimony,  how- 
ever, I  would  like  simply  to  describe  each  of  the  basic  components  of  our  policy. 

A.  Supporting  Industry-led  Technology  Partnerships 

Mr.  Chairman,  I  have  already  described  the  basic  rationale  of  our  Advanced  Tech- 
nology Program — to  address  the  market  gap  in  our  mid-  and  long-term  R&D  port- 
folio which  threatens  to  make  us  less  competitive  as  we  approach  the  21st  century, 
and  beyond. 

Governmental  action  to  redress  market  defects  that  threaten  national  prosperity 
is  scarcely  novel.  For  example,  the  laws  establishing  intellectual  property  rights  are 
designed,  in  a  similar  manner,  to  correct  market  imperfections  by  establishing  rules 
of  conduct  that  must  be  obeyed.  In  the  international  context,  we  are  working  hard 
to  have  rules  of  conduct  uniformly  adopted. 

The  ATP  program  is  a  carefully-targeted  remedy  for  the  problem  our  nation  faces. 
By  sharing  the  costs  of  research,  it  reduces  the  risk  for  private  businesses,  thus  al- 
lowing them  to  conduct  research  and  development  that  might  otherwise  not  be  con- 
ducted at  all — a  wise  investment  for  our  nation  as  a  whole.  Throudi  a  rigorous, 
merit-based  review,  the  ATP  program  ensures  that  funded  research  has  both  tech- 
nological and  commercial  potential.  And,  with  a  bottom-up,  private  sector  approach, 
the  ATP  program  maintains  private-sector  priorities,  not  government  fiat,  as  the 
driving  force  for  technological  achievement  and  focus. 

Because  of  the  risk  involved,  some  projects  will  fail.  Others  may  proceed  faster 
than  anticipated.  But  let  me  make  this  clear:  it  is  the  company  that  picks  up  the 
cost  of  prodiict  development,  not  the  ATP. 

The  strength  of  the  ATP — and  the-reason  that  it  is  a  solid  and  successful  part  of 
the  nation's  technology  portfolio — is  that  the  program  is  a  true  partnership  with  in- 
dustry. While  government  provides  the  catalyst — and  in  many,  cases,  critical  tech- 
nical support — industry  conceives,  cost-shares,  manages  and  executes  ATP  projects. 
Management  of  projects  is  geared  to  ensure  that  the  work  performed  is  what  indus- 
try believes  should  be  done  and  is  what  it  can  do  best. 

The  ATP  relies  on  the  substantial  involvement  of  industry  to  define  and  imple- 
ment its  R&D  programs.  ATP  research  directions  are  selected  based  on  direct  input 
from  industiy  and  developed  in  consultation  with  industry.  Specific  R&D  projects 
are  selected  from  proposals  developed  and  submitted  by  industry  in  response  to  an- 
nounced competitions. 

The  ATP  emphasizes  cost  sharing — ATP  recipients  on  average  pay  more  than  half 
the  total  costs  of  the  R&D.  This  ensures  that  companies  have  a  vested  interest  in 
the  success  of  projects  and  in  timely  commercialization,  and  that  they  will  engage 
in  the  R&D  only  oecause  it  makes  sense  as  a  matter  of  commercial  policy.  At  the 
same  time,  participation  by  small  companies  and  start-ups  is  made  easier  by  allow- 
ing the  single  applicant's  cost  share  to  be  its  indirect  costs,  which  are  usually  low. 
The  first  four  years  of  the  ATP  have  shown  small  businesses  to  be  eager  partici- 
pants. As  chart  4  (attached)  shows,  of  the  awards  made  since  1990,  roughly  half 
have  been  to  individual  small  businesses  or  joint  ventures  led  by  small  businesses. 

Thanks  to  strong  support  from  its  industrial  partners,  the  ATP  already  has  docu- 
mented a  number  of  success  stories  in  its  short  lifetime. 

Let  me  illustrate  a  couple  of  key  features  of  the  Advanced  Technology  Program 
with  an  actual  project.  In  1992  we  announced  an  award  of  just  under  $2  million 
to  a  small,  California  company  called  Accuwave.  The  company  was  formed  to  exploit 
an  intriguing  new  technology;  they  use  laser  holography  to  "write"  very  high-resolu- 
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tion  optical  elements  such  as  filters  in  the  interior  of  special  crystals.  They  proposed 
to  try  to  use  this  technology  to  build  special  optical  elements  for  mixing  and  sepa- 
rating individual  beams  of  light  such  as  those  carried  on  long-distance  fiber-optic 
cables.  If  it  works,  the  Accuwave  technology  will  allow  existing  fiber-optic  cables  to 
carry  as  many  as  ten  times  the  current  nurnber  of  channels.  The  impact  on  the  tele- 
communications industry  could  be  enormous. 

So  let's  consider  this  project.  Can  a  small  entrepreneurial  company  benefit  from 
the  ATP?  Mr.  Chairman,  wnen  Accuwave  submitted  its  proposal,  the  company  was 
only  two  years  old.  It  succeeded  in  a  rigorous  competition  that  funded  only  about 
15  percent  of  applicants  that  year,  and  it  succeeded  on  the  strengths  of  its  tech- 
nology and  its  plan  for  eventually  commercializing  the  work. 

Are  we  spending  tax  dollars  on  product  development?  Mr.  Chairman,  I  can't  say 
this  too  many  times:  The  ATP  does  not  pay  for  product  development.  We  work  in 
areas  where  there  are  important,  chancy  technical  issues  that  must  be  resolved  be- 
fore a  company  can  even  think  about  product  development.  Accuwave,  for  example, 
did  its  early  work  in  developing  special  filters  for  solar  astronomy.  Appljing  its  tech- 
nology to  optical  communications  requires,  for  one  thing,  that  Accuwave  work  in  a 
whole  new  part  of  the  spectrum,  and  meet  a  number  of  system  integration  chal- 
lenges new  to  it.  That's  the  ATP  project. 

Are  we  substituting  tax  dollars  for  private  capital?  Mr.  Chairman,  there  was  no 
private  capital  for  this.  Accuwave  was  a  small,  new  firm  with  ten  people  and  no 
track  record  in  the  huge,  highly  competitive  telecommunications  industry.  It  didn't 
have  the  in-house  resources  to  do  the  project,  and  without  the  ATP  it  wouldn't  have 
had  external  finding  either — the  risks  were  just  too  high. 

On  the  other  hand,  with  the  ATP,  Accuwave  has  already  made  important 
progress.  I  hold  in  my  hand. a  device  called  a  "wavelength  locker".  Its  purpose  is 
to  stabilize  and  control  the  wavelength  of  a  communications  laser  and  improve  net- 
work performance.  This  little  module,  designed  for  easy  use  on  a  circuit  board,  re- 
places a  tabletop  full  of  optical  equipment.  It's  based  on  ATP-sponsored  research. 

It's  unique  in  the  field.  It  could  be  the  forerunner  of  a  whole  family  of  new,  world- 
class  products  in  a  field  with  huge  commercial  potential.  It  is  a  technology  that 
would  not  be  entering  the  market  now  without  the  assistance  of  the  ATP  to  over- 
come the  early  technical  hurdles. 

That  is  what  the  Advanced  Technology  Program  is  about 

From  its  start,  the  ATP  has  emphasized  detailed  program  evaluation  as  critical 
to  an  effective,  results-oriented  program.  The  evaluation  plan  for  the  ATP  calls  for 
metrics  for  process  efficiency,  short-to-medium  term  results,  and  long-run  economic 
impact,  and  the  ATP  is  actively  pursuing  each.  Recognizing  that  a  major  obstacle 
to  comprehensive,  accurate  measurement  metrics  typically  is  the  lack  oi  good  data, 
the  ATP  has  put  in  place  an  extensive  data  collection  system.  Because  assessing  the 
long-run  national  benefits  of  technological  change  is  challenging,  the  ATP  has  en- 
gaged the  advice  and  services  of  some  of  the  nation's  leading  experts  in  the  econom- 
ics of  innovation.  It  has  completed  several  studies  of  short-to-medium  term  results 
and  has  several  experimental  studies  underway  to  project  longer-term  impacts.  It 
is  putting  in  place  the  data  and  evaluation  tools  that  it  will  need  to  measure  real 
long-run  program  payoffs  in  U.S.  economic  growth  and  jobs  as  soon  as  sufficient 
time  has  passed  to  make  this  possible. 

And,  early  results  indicate  that  the  ATP  is  successfully  improving  the  capability 
of  the  nation's  businesses  to  capture  economic  returns  from  scientific  and  techno- 
logical innovations.  Two  independent  studies  of  projects  funded  in  FY  1991  revealed 
suDstantial,  early  beneficial  impacts  on  participating  companies,  including  expanded 
R&D  activity,  particularly  the  ability  to  engage  in  high-risk,  long-term  research 
with  high-payoii  potential;  cost  and  time  savings,  improved  productivity,  and  other 
benefits  from  industry-industry,  industry-government,  and  industry -university  col- 
laborations; improved  competitive  standing;  formation  of  valuable  strategic  business 
alliances;  improved  ability  to  attract  investors;  assistance  in  converting  from  defense 
to  commercial  applications;  and  acceleration  of  technology  development,  leading  to 
iniproved  market  share. 

'This  is  how  the  ATP  fulfills  an  industry  need  that  no  other  government  or  pri- 
vate-sector program  can  fill.  By  funding  enabling  technologies  that  most  investors 
consider  too  risky,  the  ATP  provides  U.S.  businesses  with  a  bridge  from  today's  in- 
novative promises  to  tomorrow's  breakthrough  products  and  processes. 

When  I  came  into  office,  I  said  that  if  John  Major  or  Francois  Mitterand  could 
travel  around  the  world  advocating  on  behalf  of  their  nation's  products,  we  could 
as  well.  And  we  have  done  just  that.  Here,  too,  why  should  we  stand  by  and  watch 
other  nations  prepare  themselves  for  the  future — making  their  nations  more  attrac- 
tive to  the  pursuit  of  long-term  technologies,  with  the  attendant  economic  benefits 
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that  brings,  while  we  stand  by  inactively?  We  should  not.  Scaling  back  Federal  in- 
vestment in  long-term,  high-risk  technology  R&D  is  tantamount  to  unilateral  disar- 
mament in  a  fiercely  competitive  world  marketplace. 

B.  Facilitating  the  Rapid  Deployment  of  Civilian  Technologies 
Stimulating  the  development  of  innovative  technologies  is  one-half  of  the  equa- 
tion. The  other  half — getting  new  and  existing  products  to  market  in  a  timely,  cost- 
effective  competitive  basis  is  also  critical  if  U.S.  firms  are  to  succeed  in  the  global 
marketplace. 

As  part  of  those  efforts,  the  Administration  fully  recognizes  the  fundamental  role 
that  our  370,000  small-  and  medium-sized  manufacturers  play.  These  firms  are  the 
source  of  two-thirds  of  our  manufacturing  iobs,  account  for  75  percent  of  new  manu- 
facturing jobs,  and  contribute  more  than  half  the  value-added  in  manufacturing  in 
the  United  States. 

These  facts  advocate  for  expansion  of  the  Manufacturing  Extension  Partnership 
(MEP) — and  for  the  potential  that  this  program  has  to  make  a  difference.  The  suc- 
cess of  the  agricultural  extension  service  over  the  last  100  years  in  building  an  agri- 
cultural industry  that  is  the  envy  of  the  world — is  a  strong  precedent  for  the  MEP. 

Today,  as  illustrated  in  chart  5  (attached),  there  are  44  extensions  centers  already 
operating  or  soon  to  be  operating  in  32  states.  By  achieving  the  President's  goal — 
to  establish  a  nationwide  network — the  nation's  370,000  small-  and  medium-sized 
manufacturers  will  have  easy  access  to  modern  manufacturing  technologies,  produc- 
tion techniques  and  best  practices  through  the  MEP  national  system. 

The  network  of  manufacturing  extension  centers  is  growing  because  the  centers 
are  industry-driven,  responsive,  and  focused  on  positive  bottom-line  impacts.  Each 
center  tailors  its  services  to  meet  the  needs  of  manufacturers  in  its  region.  And  it 
is  the  centers'  customers  who  indicate  the  impact  those  services  have  on  their  firms' 
performance — in  terms  of  sales,  capital  spending,  inventory  costs,  productivity,  and 
other  bottom-line  factors.  The  results  are  staggering.  A  recent  analysis  found  that 
the  economic  benefits  to  client  firms — in  terms  of  enhanced  responsiveness  to  cus- 
tomer demands,  reduced-waste  and  inventory,  and  increased  sales — resulting  from 
assistance  from  a  center  exceed  the  Government's  cost  at  a  rate  of  seven  to  one. 

Manufacturing  extension  services  are  supported  by  governors,  mayors,  and  CEOs 
because  they  understand  the  unique  barriers  facing  small-  and  medium-sized  manu- 
facturers and  the  need  for  making  appropriate  technology,  information  and  re- 
sources more  accessible  to  them.  Historical  experience  indicates  that  smaller  manu- 
facturers cannot  easily  overcome  these  barriers  without  external  assistance.  Fur- 
thermore, the  extension  services  provide  essential  customization  of  new  technologies 
and  process  applications  adapted  to  firm-specific  operating  environments.  They  also 
understand  the  prospective  payoff  of  such  services — and  the  prospective  losses,  if 
these  companies  do  not  make  the  changes  needed  to  remain  competitive. 

C.  Facilitating  a  Technological  Infrastructure  for  the  21st  Century 

For  nearly  a  century,  the  primary  responsibility  for  the  constitutional  mandates 
to  "fix  weidits  and  measures  has  fallen  on  the  research  laboratories  of  the  National 
Institute  oi  Standards  and  Technology,  the  only  federal  laboratory  specifically  com- 
missioned to  work  with  U.S.  industry  toward  improving  U.S.  competitiveness.  The 
laboratory  research  program  at  NIST  is  a  crucial  component  in  this  Administration's 
strategy  for  competing  successfully  in  the  critical  industries  of  the  21st  century. 
Infrastructural  technologies  such  as  measurement  methods,  fundamental  standards, 
materials  property  data,  testing  techniques,  and  advanced  instrumentation  provide 
manufacturers  with  the  essential  tools  to  continuously  improve  both  their  products 
and  processes.  NIST  infrastructural  technologies  also  speed  maritet  acceptance  of 
advanced  technologies  by  providing  buyers  and  sellers  with  objective  and  technically 
sound  methods  with  which  to  agree  upon  and  assure  product  characteristics  and 
performance.  In  order  for  U.S.  industry  to  be  able  to  implement  changes  necessary 
to  remain  competitive  in  the  global  marketplace,  theses  basic  tools  require  constant 
improvement.  Without  this  continued  development,  U.S.  firms  in  many  emerging 
high-technology  fields — such  as  biotechnology,  optical  electronics,  advanced  manu- 
facturing ana  materials,  and  high-performance  computing  and  communications — 
will  lack  the  underlying  measurement  technologies  and  standards  necessary  to 
make  quality  products  for  future  global  competition. 

NOAA  is  an  integral  part  of  the  Department's  technology  R&D  portfolio.  NOAA's 
science  has  played  an  important  role  in  U.S.  strides  in  achieving  improvements  in 
environmental  quality,  managing  natural  resources  more  wisely,  and  understanding 
and  predicting  the  behavior  of  earth  systems  so  as  to  ensure  sustainable  economic 
opportunities.  NOAA's  scientific  research  supports  its  two  missions — environmental 
assessment  and  prediction,  and  environmental  stewardship. 
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NOAA  assesses  and  predicts  environmental  changes  on  diflerent  time  scales. 
NOAA  improves  its  short  term  weather  forecasts  through  research  into  basic 
hydrometeorological  processes  and  through  the  development  of  new  observational 
technologies,  such  as  doppler  radar.  Future  improvements  in  forecasts  and  warning 
services  will  continue  to  enhance  U.S.  capabilities  to  mitigate  adverse  environ- 
mental conditions  impacting  safety  and  productivity,  from  managing  evacuations 
during  hurricanes  to  routing  airplanes  efficiently. 

NOAA's  research  into  the  El  Nino-Southern  Oscillation  phenomenon  has  led  to 
the  development  of  experimental  seasonal  cUmate  forecasts.  By  the  year  2015, 
NOAA  should  have  the  capability  to  produce  multiseason  forecasts  of  precipitation 
with  accuracies  approaching  those  of  current  short-term  forecasts. 

Long-term  changes  in  the  global  environment  may  alter  the  capacity  of  the  Earth 
to  sustain  life.  NOAA's  research  involves  documenting  and  understanding  these 
changes,  leading  to  the  development  of  models  for  their  prediction.  NOAA's  basic  re- 
searcn  into  atmospheric  chemistry  has  led  to  immediate  solutions  for  mitigating 
ozone  depletion  in  the  Earth's  atmosphere.  NOAA  research  on  climate  change  will 

firovide  tne  basis  for  forecasts  of  decadal  and  longer  changes  with  predictions  of  suf- 
icient  scientific  credibility  to  support  decisions. 

NOAA's  second  major  mission  is  stewardship  of  the  coastal  environment.  NOAA's 
stewardship  responsibilities  include  building  sustainable  fisheries,  recovering  pro- 
tected marine  species,  maintaining  healthy  coastal  ecosystems,  and  providing  navi- 
gation and  positioning  services.  NOAA  is  conducting  and  integrating  the  results  of 
research  eflorts  in  multiple  fields  to  better  manage  its  responsibilities  in  these 
areas. 

These  efforts  include  improving  fishery  stock  assessments  using  new  technologies, 
such  as  hydroacou sties;  and  conducting  habitat  and  marine  biodiversity  studies 
which  will  aid  in  recovering  a  number  of  protected  marine  species,  such  as  the  salm- 
on in  the  Pacific  Northwest.  As  coastal  populations  grow  rapidly,  NOAA  is  providing 
information  for  management  decisions  designed  to  promote  sustainable  economic 
growth  in  coastal  regions,  and  to  restore  and  conserve  coastal  ecosystems. 

NOAA  will  meet  national  needs  for  improving  navigation  and  positioning  services. 
By  exploiting  emerging  technologies,  such  as  the  Global  Positioning  System,  NOAA 
will  produce  and  integrate  data,  oased  on  satellite  geodetic  positioning,  and  will  im- 
prove a  number  of  data  products  for  clients  who  can  utilize  this  real-time  environ- 
mental information. 

In  addition  to  NISTs  and  NOAA's  infrastructure  work,  the  development  of  the 
National  Information  Infrastructure  (Nil)  and  its  counterpart,  the  Global  Informa- 
tion Infrastructure  (Gil),  is  a  top  priority.  These  initiatives  will  promote  a  stronger 
economy,  more  competitive  businesses,  more  effective  government,  and  better  edu- 
cational and  technological  leadership.  The  private  sector  is  constructing  the  Nil  and 
GIL  The  Federal  government  is  acting  as  a  catalyst  to  promote  its  development  and 
to  ensure  that  the  initiatives  are  accessible  and  affordable  to  all  Americans.  The  Ad- 
ministration's Nil  and  GII  initiatives  seek  to  ensure  that  all  Americans  can  take 
advantage  of  the  opportunities  brought  by  the  advanced  information  technologies 
and  services — a  market  that  approaches  10  percent  of  our  domestic  economy. 

The  Commerce  Department  is  focusing  on  a  number  of  goals,  chief  among  them 
are  privatization  and  liberalization  of  markets,  open  standards,  protection  of  intel- 
lectual property  rights,  regulatory  flexibility,  technology  policy  analysis  and  advo- 
cacy, and  stimulating  innovative  applications.  As  a  means  of  facilitating  the  private 
sector's  development  and  use  of  Nil  applications  to  advance  the  public  good,  the  Ad- 
ministration is  funding  Nil  demonstration  projects  such  as  telemedicine  and  dis- 
tance learning.  Last  year  the  Commerce  Department  made  its  first  competitive 
awards  under  the  Telecommunications  Information  Infrastructure  Assistance  Pro- 
gram (TIIAP).  The  program  is  providing  matching  funds  to  state  and  local  govern- 
ments, nonprofit  health  care  providers,  school  districts,  libraries,  universities,  public 
safety  services,  and  other  non-profit  entities  in  44  states,  the  District  of  Columbia 
and  the  Virgin  Islands.  The  TIIAP  will  help  demonstrate  to  Americans  at  the  local 
level  the  advantages  of  having  access  to  modern,  interactive  information  infrastruc- 
ture. 

I  firmly  believe  that  if  you  look: 

•  at  what  our  policies  and  programs  are  striving  to  accomplish, 

•  at  how  they  are  being  driven  by  private  sector  needs  and  by  their  contribution 
to  reaching  our  society's  goals,  and 

•  at  the  results  that  we  are  beginning  to  deliver, 

you  will  come  to  the  conclusion — and  agree — that  these  efforts  are  making  a  real 
contribution. 
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rV.  Conclusion — The  Role  of  the  Department  of  Commerce 

I  would  be  remiss,  Mr.  Chairman,  if  I  concluded  without  discussing  another  impli- 
cation of  the  new  economic  challenges  our  nation  faces. 

In  an  era  of  re-inventing  government,  some  have  auestioned  the  nature  of  the  ac- 
tivities housed  in,  or  even  the  existence  itself,  of  the  Department  of  Commerce.  Such 
criticism  usually  focuses  on  the  differences  between  tne  activities  that  I  oversee: 
fisheries  management  and  manufacturing  centers;  export  promotion  and  control, 
and  domestic  economic  development;  the  Census  Bureau  and  minority  business  en- 
terprise; and  weather  forecasting  and  economic  statistics. 

To  emphasize  the  differences  is,  however,  to  miss  the  point.  If  my  testimony  today 
has  emphasized  anything  it  is  this:  We  live  in  an  increasingly  competitive  global 
economy  in  which  all  aspects  of  economic  competitiveness  are  integrally  connected. 
Trade  policy  opens  opportunities  for  high-technology  companies.  Technological  pro- 
ficiency is  a  key  ingredient  to  economic  development  in  the  United  States.  Economic 
development  will  often  turn  on  our  ability  to  sustain  environmental  resources  and 
provide  a  predictive  capability  for  environmental  change.  Measuring  and  monitoring 
resources  is  an  important  part  of  the  economic  information  that  we  collect  and  the 
economic  analyses  that  we  perform. 

The  Department  of  Commerce  is  where  these  connections  are  made.  We  focus  on 
economic  growth  and  competitiveness  and,  within  our  ten  bureaus,  we  work,  in  a 
myriad  of  ways,  toward  the  complementary  goals  of  economic  growth,  job  creation, 
an  increasing  standard  of  living,  and  environmental  protection.  And  we  work  better, 
in  every  respect,  because  we  are,  every  day,  confronted  with  the  intersection  of  trade 
promotion,  civilian  technology,  economic  development,  sustainable  development  and 
economic  analysis. 

That  intersection  is  where  the  future  of  the  United  States  economy  is  being  fash- 
ioned, every  day,  by  entrepreneurs  who  forge  our  future  one  deal,  one  contract  and 
one  transaction  at  a  time.  My  Department  works  with  them  everyday,  to  our  mu- 
tual— and  our  future — benefit. 

Thank  you. 
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CHART  4 


ATP  Awards 
1990-1994 

By  Type  of 
Organization 


Single 
Applicants,^^,^, 


Awara«««  include  1 58  small 
businessas,  221  med/Iarga 
busines***,  and  32  univsrsitles. 
100  subcontracts  have  also 
gona  to  unrversitlaa. 


Led  by 
Med/Large- 
Business 
40  Awards 


Joint 
kVentures 


CHARTS 


NIST 

Manufacturing 
Extension 
Partnership 


Eztanaion  C«ni«rs 

^  Stats  Tectmotogy 
Extansjon  Pra^ects 
(STEP) 


31 

Appendix— The  Department  of  Commerce  Science  and  Technology  AcnvrriEs 

THE  NATIONAL  OCEANIC  AND  ATMOSPHERIC  ADMINISTRATION 

Introduction 

The  National  Oceanic  and  Atmospheric  Administration  (NOAA)  has  set  forth  a  vi- 
sion for  the  year  2005  of  a  world  in  which  societal  and  economic  decisions  are  cou- 
pled strongly  with  a  comprehensive  understanding  of  the  environment.  NOAA's  mis- 
sion is  to  describe  and  predict  changes  in  the  Earth's  environment,  and  conserve 
and  manage  wisely  the  Nation's  coastal  and  marine  resources  to  ensure  sustainable 
economic  opportunities. 

Over  the  past  25  years,  the  U.S.  has  made  important  strides  in  improving  envi- 
ronmental Quality,  managing  natural  resources  more  wisely,  and  understanding  and 
predicting  tne  behavior  of  Earth  systems.  NOAA  sciences  and  services  have  played 
an  important  role  in  this  evolution.  As  we  approach  the  21st  century,  we  face  con- 
tinuing and  complex  environmental  challenges.  In  the  next  twenty  years,  invest- 
ments in  science  and  technology  will  revolutionize  these  national  services,  with  re- 
turns on  investment  through  economic  growth  and  improvements  in  the  quality  of 
life. 

NOAA's  Strategic  Plan. 

NOAA's  Strategic  Plan  for  1995-2005  defines  the  goals  necessary  to  fulfill  our  vi- 
sion. The  plan  transcends  internal  organizations,  and  promotes  synergy,  innovation, 
cooperation  and  efficiency.  The  program  strategy  consists  of  seven  inter-related 
goals.  The  seven  goals  are  grouped  under  our  two  primary  missions  of  Environ- 
mental Assessment  and  Prediction  and  Environmental  Stewardship.  Achievement  of 
our  goals  depends  strongly  on  NOAA's  capabilities  as  a  national  resource  for  envi- 
ronmental research,  observational  systems,  and  data  and  information  systems. 

Environmental  Assessment  and  Prediction 

Advance  Short-Term  Warning  and  Forecast  Services.  Our  dynamic  environment 
presents  extraordinary  challenges  for  protecting  life  and  property.  NOAA  is  improv- 
ing its  short-term  forecast  and  warning  products  by  enhancing  abilities  to  observe, 
understand,  and  model  the  environment,  and  by  effectively  disseminating  products 
to  users.  NOAA  research  contributes  to  this  goal  through  advancing  basic 
hydrometerological  understanding  and  the  development  of  new  observational  tech- 
nologies. Significantly  improved  short-term  forecast  and  warning  services  will  be  im- 
plemented lor  the  global  environment  that  will  enhance  capabilities  to  mitigate  ad- 
verse environmental  conditions  impacting  safety  and  productivity. 

Implement  Seasonal  to  Interannual  Forecasts.  This  month,  the  National  Meteoro- 
logical Center  will  begin  issuing  experimental  seasonal  climate  forecasts  for  the  con- 
tiguous U.S.  and  Alaska.  This  capacity  is  the  direct  result  of  research  performed 
over  the  last  decade  on  the  El  Nino-Southern  Oscillation,  or  ENSO,  phenomenon, 
and  of  key  new  observing  capabilities.  Seasonal  forecasts  will  lead  to  immediate 
benefits,  especially  in,  the  agriculture  and  water  resource  management  sectors.  The 
terrible  flood  of  1993,  and  the  loss  of  returning  salmon  in  the  Northwest,  have  been 
connected  to  El  Niiio  events.  By  the  year  2015,  we  should  have  the  capability  to 
produce  multiseason  forecasts  of  precipitation  with  accuracies  approaching  those  of 
current  short-term  forecasts. 

Predict  and  Assess  Decadal  to  Centennial  Change.  Long-term  changes  in  the  glob- 
al environment  may  alter  the  capacity  of  the  Earth  to  sustain  life.  Prediction  and 
assessment  on  decadal-to-centennial  time  scales  will  require:  improved  process  un- 
derstanding; operational  observations  of  global  changes;  and  improved  global  models 
providing  predictions.  NOAA  research  on  ozone  chemistry  is  having  immediate  pay- 
offs for  mdustry  and  is  providing  input  to  international  assessments.  NOAA  re- 
search on  climate  change  will  provide  the  basis  for  forecasts  of  decadal  and  longer 
changes  with  predictions  of  sufficient  scientific  credibility  to  support  action. 

Environmental  Stewardship 

Build  Sustainable  Fisheries.  NOAA  his  implementing  programs  to  restore  the 
wealth  of  U.S.  fisheries.  Current  investments  in  biotechnology,  sampling  technology, 
and  ecosystem  dynamics  research  will  make  a  significant  mfference  in  how  NOAA 
addresses  this  rebuilding.  Better  understanding  and  knowledge  leads  to  sustainable 
fisheries  and  enhanced  economic  opportunity  for  the  country. 

Recover  Protected  Species.  NOAA  must  protect  and  plan  for  the  restoration  of  ma- 
rine species  threatened  with  extinction.  Principal  research  paths  include  improving 
stock  assessment  methodologies  and  genetic  approaches  to  stock  identification.  The 
goal  is  to  recover  protected  species  in  danger  oi  extinction  in  a  manner  compatible 
with  sustainable  use  of  marine  resources. 
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Coastal  Ecosystems  Health.  As  coastal  populations  grow  rapidly,  NOAA  is  provid- 
ing the  research,  monitoring,  assessments,  predictions  and  guidance  for  manage- 
ment decisions  designed  to  promote  sustainable  economic  growth  in  coastal  regions, 
and  to  restore  and  conserve  coastal  ecosystems.  NOAA's  coastal  research  eiTorts 
build  on  existing  strengths  in  coastal  water  quality,  habitat  and  marine  biodiversity. 
Improved  environmental  indicators  and  integrated  coastal  management  will,  for  the 
year  2015,  support  an  ecosystem- wide  approach  toward  coastal  ecosystem  health 
and  prosperity. 

Modernize  Navigation  and  Positioning  Services.  NOAA  is  exploiting,  emerging 
technologies  and  redefining  its  products  and  services  to  meet  the  Nation's  need  to 
produce  and  integrate  chart  data,  satellite-based  geodetic  positioning,  and  real-time 
environmental  iruormation.  NOAA  will  supply,  in  the  21st  century,  improved  posi- 
tioning services  to  ensure  the  safety  of  life,  property  and  the  environment,  while 
supporting  economic  growth. 

National  Capabilities 

Along  with  research,  NOAA  must  continue  to  invest  in  its  capabilities  as  a  na- 
tional resource  for  observational  systems  and  environmental  data  and  information 
services.  We  must  seek  to  implement  an  integrated  global  observing  capability, 
while  ensuring  that  data  are  processed,  analyzed,  and  oBstributed  in  a  timely  fash- 
ion. 

THE  TECHNOLOGY  ADMINISTRATION  (INCLUDING  NIST) 

The  Office  of  Technology  Policy 

The  purpose  of  the  Office  of  Technology  Policy  is  to  improve  U.S.  industry  com- 
petitiveness. It  fulfills  its  mission  by  advocating  policies  which  empower;  the  private 
sector  to  compete,  and  implementing  and  managing  Congressionally  mandated  pro- 
grams that  increase  U.S.  companies  access  to  the  best  foreign  science  and  tech- 
nology. OTP  also  serves  as  a  technology  policy  think  tank. 

Through  extensive  interaction  with  the  private  sector,  and  an  "industry  as  cus- 
tomer" focus,  OTP  has  determined  that  a  comprehensive  policy  approach  to  U.S. 
competitiveness  is  essential.  Such  an  approach  must  address  the  broad  range  of  fac- 
tors that  impact  the  ability  of  companies  to  develop  technology,  turn  it  into  products 
and  services,  and  bring  them  to  the  global  marketplace. 

OTP,  in  partnership  with  private-sector  leadership,  is  evaluating  and  promoting 
policies  that  promote  competitiveness  and  economic  growth.  This  includes  efforts  to: 

I.  Improve  the  business  climate  for  private-sector  innovation  and  investment. 

n.  Improve  the  efficiency  and  effectiveness  of  Federal  civilian  technology  efforts 
to  maximize  their  impact  on  competitiveness,  economic  growth,  and  job  creation. 
The  focus  is  "industry  as  customer. ' 

OTP  is  striving  to  become  a  "first  stop"  for  the  private  sector  in  its  efforts  to  work 
with  the  federal  government  on  issues  affecting  industrial  competitiveness.  Its  at- 
tention has  been  focused  on  orchestrating  efforts  across  the  federal  government  or 
acting  as  a  catalyst  and  facilitator  for  industry  action. 

Business  Climate  Initiative 

The  Business  Climate  Initiative  seeks  to  promote  the  enhancement  of  the  overall 
climate  for  technological  innovation  by  identifying,  exploring,  and  advocating  policy 
reforms.  Starting  by  listening  to  the  concerns  and  recommendations  of  private  in- 
dustiy,  this  initiative  provides  a  forum  and  a  vehicle  for  constructive  consensus- 
building  around  a  variety  of  changes — regulatory,  capital  formation,  and  other  pol- 
icy areas — in  order  to  improve  U.S.  industrial  competitiveness.  Whether  through  im- 
mediate administrative  modifications  or  more  structural  statutory  and  regulatory 
reforms,  the  Business  Climate  Initiative  will  give  credibility  and  coherence  to  the 
federal  government's  efforts  to  improve  the  U.S.  business  environment  on  the  basis 
of  industry's  priorities. 

International  Policy  Projects 

OTP  is  working  to  ensure  that  U.S.  firms  have  access  to  the  foreign  science  and 
technology  programs  that  will  strengthen  their  ability  to  compete  in  toda/s  global 
markets.  It  does  this  through  the  identification,  gathering,  and  dissemination  of  val- 
uable but  not  easily  available  science  and  technology  information — such  as  that  on 
developments  in  Japan — and  by  helping  place  U.S.  engineers  in  Japanese  manufac- 
turing companies  for  extended  periods  of  time  under  the  Manufacturing  Technology 
Program.  OTP  is  also  responsible  for  the  development  of  new  forms  of  international 
collaborative  scientific  and  technological  activities  that  will  enable  U.S.  firms  to  ben- 
efit from  the  expertise  available  in  other  countries.  Collaborative  agreements  in- 
clude the  Intelligent  Manufacturing  Systems  Program  and  the  U.S.-Israel  Science 
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and  Technology  Commission,  as  well  as  programs  that  support  foreign  policy  initia- 
tives such  as  uiose  with  Northern  Ireland  and  Egypt. 

Manufacturing  Assessment  Study 

OTP  is  assessing  the  health  of  the  nation's  manufacturing  base.  This  assessment 
is  intended  to  provide  insight  on  the  make  up  and  geographic  distribution  of  manu- 
facturing firms  in  the  U.S.  This  work  is  bemg  conductea  with  the  Center  of  Eco- 
nomic Studies  within  the  Census  Bureau  to  compile  statistics  derived  from  the  Cen- 
sus of  Manufacturers.  Input  from  individual  industry  trade  associations  and  state 
and  regional  manufacturing  assistance  organizations  also  has  been  collected.  The  re- 
port wul  be  released  in  the  first  quarter  of  1995. 

Benchmarking  Industrial  Competitiveness 

At  the  firm  level,  the  practice  of  "benchmarking"  one's  operations  against  those 
of  competitors  is  a  well-established  means  of  assessing  and  improving  competitive- 
ness. At  the  industry  level,  a  number  of  industry  associations  and  university  re- 
search centers  around  the  country  have  undertaken  the  task  of  benchmarking  com- 
petitiveness" that  is,  an  industry's  ability  to  sell  at  a  profit  its  goods,  and  services 
under  free  and  fair  market  conditions,  worldwide. 

One  objective  of  this  OTP  initiative  is  to  expose  a  broader  cross  section  of  industry 
to  the  potential  benefits  of  conducting  benchmarking  exercises.  Another  is  to  iden- 
tify potential  government  information  sources  for  such  exercises  and  where  appro- 
priate, improve  the  types  of  information  provided  by  government  to  the  private  sec- 
tor for  this  purpose.  Fmally,  our  staff  is  examining  on  an  industry-by-industry  basis, 
the  relationship  between  regulatory,  tax,  trade,  and  technology  policies,  as  a  direct 
response  to  concerns  voiced  by  industry  over  the  seemingly  ad  noc  and  sometimes 
contradictory  nature  of  government  policies. 

Efforts  are  currently  underway  in  twelve  sectors  to  prepare  initial  competitiveness 
benchmarking  reports.  These  efforts  are  all  characterized  by  cooperation  between 

f[ovemment,  industry  and  academia,  and  involve  more  than  100  of  the  country's 
eading  experts  in  matters  of  industrial  competitiveness.  The  draft  reports  will  be 
reviewed  by  panels  of  industry  and  academic  experts,  beginning  in  tne  spring  of 
1995,  and  will  be  issued  in  final  form  by  the  end  oi  the  year. 

Federal  Partnerships  Project 

It  has  been  almost  fifteen  years  since  the  Federal  government  first  began  address- 
ing issues  of  competitiveness  through  public  private  partnerships.  OTP  is  evaluating 
the  effectiveness  of  these  various  partnership  models  and  developing  metrics  of  suc- 
cess for  these  programs.  Once  again,  the  report  will  be  founded  on  the  experiences 
of  the  private  sector  in  working  with  the  various  programs,  drawn  from  roundtables 
with  the  private  sector  companies  and  industry  associations.  The  report  will  present 
profiles  oi"  the  programs,  their  funding,  constituencies,  key  features,  and  key  issues. 

The  National  Institute  of  Standards  and  Technology 

NIST's  primary  mission  is  to  promote  U.S.  economic  growth  by  working  with  in- 
dustry to  develop  and  apply  technology,  measurements,  and  standards — providing 
the  basic  technical  infrastructure  needed  by  U.S.  industry.  Both  small  and  large 
companies  are  assisted  by  NIST.  NIST's  priorities  are  set  and  results  are  measured 
on  the  basis  of  benefits  realized  by  the  U.S.  economy. 

NIST's  appropriation  of  $855M  in  FY95 — the  only  portion  of  the  federal  budget 
explicitly  devoted  to  enhancing  industry's  critical  technology  infrastructure  needs — 
is  just  over  one  percent  of  federal  R&D  and  less  than  one-half  of  one  percent  of  the 
nation's  total  R&D  expenditures. 

NIST  carries  out  its  mission  through  a  pibrtfolio  of  four  major  programs  which  are 
described  below. 

NIST  Laboratory  Programs 

For  nearly  a  century,  researchers  at  NIST  laboratories  have  supported  the  growth 
and  competitiveness  of  U.S.  industry  by  providing  high-quality,  science  based  meas- 
urement and  standards  research  and  services.  The  NIST  laboratories  serve  the 
needs  of  large  and  small  companies  and  individuals  from  virtually  all  sectors  of  the 
economy.  Laboratory  efforts  are  planned  and  conducted  in  cooperation  with  industry 
and  focus  one  infrastructural  technologies  such  as  measurements,  standards,  evalu- 
ated data,  and  test  methods  which  provide  a  common  basis  for  science,  technology, 
and  commerce. 

NIST  provides  vital  elements  of  the  measurement  and  technical  infrastructure 
which  makes  possible  much  of  the  development,  production,  distribution,  and  sales 
of  manufactured  products.  NIST  laboratories  support  the  U.S.  economy  in  three  crit- 
ical ways: 
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I.  By  providing  measurement  technolo^es,  evaluated  data,  materials  charac- 
terizations, and  test  methods,  NIST  furnishes  industry  with  an  organized,  veri- 
fied technical  infrastructure  which  firms  depend  upon  to  predict,  perform,  meas- 
ure, and  analyze  ever  more  complex  and  technical  activities  in  a  rigorous,  effec- 
tive, and  timely  manner. 

II.  NIST  labs  work  with  industry  to  develop  and  maintain  technologies  and 
services — from  advanced  process  and  quality  control  measurements,  to  improved 
test  and  measurement  methods,  to  national  reference  standards  and  calibration 
services — that  enhance  U.S.  industry's  ability  to  provide  high  quality,  competi- 
tive products  and  services. 

IIL  By  working  with  industry  as  a  non-regulatory,  unbiased  third-party  to  de- 
velop technical  underpinnings  for  standards,  establish  conformance  tests,  and 
facilitate  the  private-sector  voluntary  standards  process,  NIST  accelerates  mar- 
ket development  and  increases  the  efficiency  of  market  transactions  by  promot- 
ing improved  communication,  consistency,  and  trust  among  technology  buyers 
and  sellers. 

The  benefits  from  this  work  are  spread  across  many  companies  and  industries. 
Industry  traditionally  under-invests  in  development  of  these  infrastructural  tech- 
nologies because  they  are  used  simultaneously  by  many  firms  and  typically  are  not 
embodied  in  products,  making  it  difTicult  or  impossible  for  individual  firms/indus- 
tries to  recover  the  R&D  investments. 

The  NIST  research  programs  are  carried  out  in  eight  major  Laboratories,  with 
specialized  products  and  services  offered  through  a  Technology  Services  unit. 

The  Electronics  and  Electrical  Engineering  Laboratory  (EEEL)  provides  the  fun- 
damental basis  for  all  electrical  measurements  in  the  U.S.  In  consultation  with  in- 
dustry, researchers  tailor  programs  to  meet  the  most  critical  measurement  needs  in 
the  manufacture  of  semiconductor,  magnetic,  RF,  microwave,  optical,  optoelectronic, 
and  superconducting  products,  as  well  as  electrical  power  systems.  These  research- 
ers develop  improvements  in  quality  control  and  cost  effectiveness  for  both  current 
and  next-generation  semiconductors;  produce  methods  that  help  increase  the  effi- 
ciency of  optical  fiber  networks;  and  operate  specialized  computer  facilities  to  de- 
velop new  standards  and  performance  measures  for  flat-panel  oisplays  and  high-def- 
inition televisions  systems. 

The  Manufacturing  Engineering  Laboratory  (MEL)  has  primary  responsibility  for 
maintaining  the  national  standards  for  dimensional  metrology.  Researchers  in  MEL 
are  helping  to  develop  many  of  the  tools  for  automated  intelligent-processing  sys- 
tems that  will  soon  be  the  core  of  all  world-class  manufacturing  operations.  These 
components  include  intelligent  machines;  advanced  sensors  for  real-time  in-process 
measurements;  software  for  precision  control  of  machine  tools;  and  information  tech- 
nology for  integrating  all  elements  of  a  product's  life  cycle,  from  planning  and  design 
through  marketing  and  customer  support.  MEL  also  provides  technical  support  for 
industry  groups  that  develop  standards  for  measurements,  measurement  tech- 
niques, hardware,  software,  and  data  interfaces. 

The  Chemical  Science  and  Technology  Laboratory  (CSTL)  maintains  the  national 
system  of  chemical  measurement  and  coordinates  the  system  with  those  of  other  na- 
tions. CSTL  also  develops  the  calibration  and  measurement  standards  for  a  wide 
range  of  instruments  and  processes  important  to  the  chemical-manufacturing,  en- 
ergy, health-care,  biotechnology,  foodprocessing,  and  materials-processing  industries. 

The  Physics  Laboratory  (PL)  attends  to  the  long-term  needs  of  many  U.S.  high- 
technology  industries.  PL  conducts  basic  research  in  the  areas  of  quantum,  electron, 
optical,  atomic,  molecular,  and  radiation  physics.  This  research  includes,  for  exam- 
ple, efforts  to  improve  the  accuracy  and  precision  of  time  and  frequency  standards. 
Much  of  the  laboratory's  research  is  devoted  to  overcoming  the  measurement  bar- 
riers to  the  next  technological  revolution,  in  which  individual  atoms  and  molecules 
wiU  serve  as  the  fundamental  building  blocks  of  electronic  and  optical  devices. 

Programs  in  the  Materials  Science  and  Engineering  Laboratory  (MSEL)  cover  the 
full  range  of  materials  issues,  from  design,  to  processing,  to  performance.  The  unify- 
ing aim  is  to  acquire  the  knowledge  and  tools  needed  for  intelligent  manufacturing 
methods  with  real-time,  automated  process  controls.  Special  research  initiatives  ad- 
dress ceramics,  metals,  polymers,  composites,  and  superconductors.  This  research 
supports  efibrts  by  U.S.  industry  to  develop  reliable,  low-cost  manufacturing  meth- 
ods for  producing  tailor-made  materials  and  products  with  superior  properties. 

The  major  goals  of  the  Building  and  Fire  Research  Laboratory  (BFRL)  are  to  im- 
prove the  productivity  of  the  U.S.  construction  industry.  Through  performance  pre- 
diction ana  measurement  technologies,  as  well  as  technical  advances,  the  laboratory 
works  to  improve  the  life-cycle  quality  of  constructed  facilities.  The  laboratory  stud- 
ies building  materials;  computer-integrated  construction  practices;  structural,  me- 
chanical, and  environmental  engineering;  and  fire  science  and  fire  safety  engineer- 
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ing.  F*roducts  of  the  laboratory's  research  include  measurements  and  test  methods, 
performance  criteria,  and  technical  data  that  are  incorporated  into  building  and  fire 
standards  and  codes. 

The  Computer  Systems  Laboratory  (CSL)  benefits  both  users  and  manufacturers 
of  computer  and  telecommunications  technology.  Its  research  and  testing  programs 
foster  the  orderly  development  of  an  "open  systems"  environment  intended  to  make 
all  forms  of  information  technology  compatible  and  interoperable.  For  manufacturers 
of  hardware  and  software,  industry-wide  adoption  of  standards  expands  mariieting 
opportunities,  and  users  are  freed  of  the  constraints  and  frustrations  of  incompatible 
proprietary  systems.  Much  of  CSL's  work  consists  of  advising  and  assisting  industry 
in  developing  standards  that  satisfy  user  needs  and  yet  accommodate  innovations 
that  differentiate  the  products  of  competing  vendors. 

The  Computing  and  Applied  Matnematics  Laboratory  (CAML)  develops  mathe- 
matical, statistical,  and  state-of-the-art  scientific  computing  tools  that  help  NIST  re- 
searchers and  their  collaborators  in  U.S.  industry  accomplish  their  research  and 
measurement  objectives.  NIST  mathematicians  and  statisticians  also  support  U.S. 
industry  through  computer-aided  modeling  of  complex  manufacturing  processes  and 
statistical  methods  for  improving  the  quality  of  products  and  processes.  Other  re- 
search programs  focus  on  advanced  computer  graphics  programs  that  produce  two- 
and  three-dimensional  visualizations  of  complex  problems;  new  methods  for  display- 
ing, manipulating,  analyzing,  and  transmitting  large  volumes  of  data;  and  software 
applications  for  harnessing  the  problem-solving  power  of  parallel  processors. 

Through  Technology  Services  (TS),  NIST  provides  a  conduit  to  a  wide  variety  of 
services  and  programs  to  help  U.S.  industry  improve  its  international  competitive- 
ness, commercialize  new  technologies,  and  achieve  total  quality  in  all  facets  of  busi- 
ness operations.  Companies  spanning  all  industrial  sectors  depend  on  the  precision 
and  reliability  of  NIST  measurement  services  andproducts  to  Keep  their  production 
processing  smoothly,  efficiently,  and  safely.  NIST  reference  materials,  data,  and 
calibrations  help  industry  maintain  quality  control  in  the  production  of  everything 
from  aerospace  alloys,  to  voltmeters,  to  breakfast  cereals.  Responding  to  increased 
emphasis  on  quality  standards  in  international  markets,  NIST  provides  information 
and  assistance  to  about  20,000  organizations  and  individuals  every  year  concerning 
national  and  international  voluntary  and  regulatory  product  standards  and  certifi- 
cation systems. 

Setting  Priorities.  NIST  programs  are  guided  by  measurement  and  evaluation  sys- 
tems which  are  used  to  set  priorities,  evaluate  operational  performance,  and  assess 
near-  and  long-term  returns  on  investments  and  activities.  Priorities  are  set,  and 
results  measured,  on  the  basis  of  benefits  realized  by  U.S.  industry.  Priorities  in 
NIST's  laboratory  are  set  in  consultation  with  industry  and  in  accordance  with  sev- 
eral guiding  criteria  including  the  magnitude  and  immediacy  of  industrial  need;  the 
degree  of  correspondence  between  particular  industrial  need  and  NIST's  mission  to 
develop  and  support  infrastructural  technologies;  opportunity  for  NIST  participation 
to  make  a  major  difference;  nature  and  size  of  the  anticipated  impact;  NIST's  capa- 
bility to  respond  in  a  timely  fashion  and  with  a  high-quality  solution;  and  the  na- 
ture of  opportunities  afforded  by  recent  advances  in  science  and  technology. 

Measuring  Results.  NIST  laboratories  use  a  variety  of  measures  to  track  and 
evaluate  performance,  including  the  value  and  utility  of  research  deliverables  and 
services.  Customer  feedback,  gathered  through  many  mechanisms,  is  the  principal 
source  of  evaluative  information.  NIST's  primary  "deliverables" — measurements, 
standards,  evaluated  data,  process  models,  etc. — are  made  widely  available  to  U.S. 
industry,  usually  in  the  form  of  technical  information  or  publications.  Measures  of 
the  relevance  and  value  of  this  information  include  industry  attendance  and  level 
of  participation  at  NIST's  technical  workshops;  commercialization  of  products  incor- 
porating results  of  NIST  R&D;  application  of  NIST  R&D  results  to  industrial  proc- 
esses; level  of  industry  commitment  to  NIST  projects  and  consortia;  number  of  guest 
researchers  from  industry;  and  repeat  customers. 

Developing  methods  for  measuring  and  quantifying  the  impact  of  tax  payers'  in- 
vestment of  resources  in  NIST's  laboratories  has  very  high  priority.  NIST  has  been 
at  the  forefront  of  efforts  to  develop  methodologies  for  assessing  the  economic  impact 
of  laboratory  research  and  has  undertaken  a  series  of  assessments  to  determine  the 
economic  impact  of  selected  laboratory  programs  and  services.  Using  a  method 
based  on  internal  rate  of  return  calculations  used  in  industry,  these  impact  studies, 
conducted  by  third  parties,  are  used  to  assess  the  value  of  U.S.  tax  payers'  invest- 
ments in  those  programs.  Since  only  measurable  benefits  are  included,  the  studies 
provide  conservative  estimates  of  impact.  Nevertheless,  these  studies  indicate  that 
the  aggregate  return  from  investment  in  NIST  laboratory  research  programs  is 
twice  the  return  for  private-sector  innovations  and  ten  times  the  average  return  on 
capital  investment  in  the  U.S. 
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Areas  of  Increasing  Emphasis.  In  anticipation  of  an  information  revolution  ex- 
pected to  rival  industrial  revolution  in  social  impact,  NIST  is  planning  the  establish- 
ment of  a  new  Information  Technology  Laboratory  whose  mission  is  to  develop  and 
support  measurement  technologies,  standards  of  interoperability,  etc.,  in  support  of 
the  National — and  Global — Information  Infrastructure. 

A  major  component  of  the  information  revolution  will  be  the  continued  evolution 
of  semiconductor  and  magnetic  storage  devices.  Existing  technologies  for  production 
and  characterization  of  tnese  devices  are  approaching  ultimate  limits  imposed  hy 
material  properties  and  physical  laws.  NLST  has  established  the  National  Semi- 
conductor Metrology  Program  to  address  problems  of  fundamental  metrology  which 
must  be  solved  in  order  for  semiconductor  industries  to  meet  the  demand  of  the 
2l8t  century. 

As  device  miniaturization  progresses  toward  2015,  we  will  soon  need  to  build  and 
characterize  devices  whose  typical  size  is  just  a  few  atomic  diameters.  There  cur- 
rently are  profound  limitations  to  our  ability  to  measure,  fabricate,  characterize,  and 
understand  atomic  scale  devices.  NIST  has  begun  a  new  nanotechnology  initiative 
specifically  to  enhance  our  current  capabilities  to  make  and  study  nano-structured 
materials. 

Because  of  very  rapid  advances  in  the  field  of  biotechnology,  the  real  industrial 
need  for  critical  new  measurements  and  standards  is  growing  faster  than  are  the 
underlying  measurement  technologies.  To  provide  the  infrastructural  support  to  en- 
able these  technologies  to  grow,  we  have  initiated  a  program  in  Biotechnology. 

As  social  pressures  increase  to  monitor  or  mediate  the  long  term  effects  resulting 
from  increasing  environmental  stress  of  the  growing  human  population,  it  is  essen- 
tial to  provide  substantially  improved  measurement  technologies  with  sufficient  sen- 
sitivity, accuracy  and  reliability  that  definitive  studies  can  be  performed.  Long- 
reaching  policy  decisions  concerning  use  of  precious  resources  must  not  be  made  on 
the  basis  of  conflicting  and  inadequate  experimental  data.  To  address  these  crucial 
measurement  needs,  we  have  initiated  a  program  in  Environmental  Technology. 

Manufacturing  Extension  Partnership  (MEP) 

The  MEP  helps  small  and  medium-sized  companies  succeed  in  the  marketplace 
by  helping  them  to  improve  their  operations  by  adopting  new  technologies.  These 
businesses  typically  lack  the  ability  to  absorb  new  manufacturing  technologies 
straight  from  the  lab  into  their  operations. 

There  are  more  than  370,000  U.S.  companies  with  fewer  than  500  employees,  ac- 
counting for  about  95  percent  of  all  U.S.  manufacturing  plants.  These  companies  are 
assisted  through  MEPs  growing  nationwide  network  of  afTiliated  manufacturing  ex- 
tension centers  run  by  and  built  on  local,  state  and  non-profit  groups  that  provide 
hands-on  technical  assistance  to  small  manufacturers. 

The  MEP  takes  maximum  advantage  of  programs  already  in  place,  avoiding  dupli- 
cation of  efforts  among  existing  technology  assistance  organizations;  it  concentrates 
on  matching  company  needs  to  the  best  available  help  from  the  private  sector,  state, 
local  or  federal  government,  regardless  of  source.  Company  benefits  from  formal 
technical  assistance  from  MEP  extension  centers  total  led  $320  million  between 
1989  and  1992 — a  return  of  over  $7  on  each  federal  dollar  invested. 

Advanced  Technology  Program  (ATP) 

It  is  a  rigorously  competitive  program  which  invests  in  cost-shared  research  by 
individual  companies  or  industry-led  joint  ventures.  The  sole  aim  is  to  develop  high- 
risk,  potentially  high-payofi"  enabling  technologies  that  otherwise  would  not  be  pur- 
sued Decause  of  technical  risks  and  other,  obstacles  that  discourage  private  invest- 
ment. These  obstacles  to  private-sector  investment  include  high  technical  risk,  pro- 
hibitive cost,  long  pay-back  horizons,  or  anticipated  returns  not  specific  to  individual 
firms  or  distinct  industrial  sectors.  The  ATP  is  market-oriented.  While  government 
provides  the  catalyst — and  in  many  cases,  critical  technical  support — industry  con- 
ceives, manages,  and  executes  ATP  projects.  ATP  support  is  strictly  limited  to  pre- 
product  development  that  is  high  risk,  and  ATP  will  not  support  any  product  devel- 
opment. Because  of  the  risk  involved,  some  projects  will  fail.  Others  may  proceed 
faster  than  anticipated,  and  intermediate  products  may  appear  even  before  the 
project  ends.  But  NIST  only  cost-shares  on  the  R&D  tasks.  Whether  the  commer- 
cialization begins  to  take  place  before  the  ATP  project  ends  or  long  after,  the  com- 
pany must  pay  100%  for  designing  specific  products  incorporating  the  technology 
and  any  costs  associated  with  commercialization. 

Commercial  firms  know  best  how  to  commercialize  a  promising  new  technology. 
With  this  in  mind,  the  ATP  funds  for-profit  companies.  Small,  medium,  and  large 
companies,  and  joint  ventures  led  by  two  or  more  companies,  are  eligible  for  direct 
funding.  Successful  ATP  project  sponsors  range  in  size  Irom  start-up  companies  with 
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a  handful  of  employees  to  major  industrial  firms  with  international  scope.  Univer- 
sities, federal  laooratories  and  non-profit  independent  research  organizations  par- 
ticipate in  many  ATP  projects,  but  as  subcontractors  or  as  members  of  joint  ven- 
tures (non-profit  independent  research  organizations  may  administer  joint  ven- 
tures). The  ATP  has  a  comprehensive  plan  for  monitoring  and  evaluating  its  per- 
formance. 

ATP  project  goals  are  clear  they  are  expected  to  result  in  U.S.  companies  develop- 
ing new  product  lines,  hiring  new  employees,  capturing  more  world  market  share, 
and  prospering  so  that  our  economy  grows  faster,  resulting  in  increased  tax  reve- 
nues. 

NIST  Quality  Outreach  Program 

By  the  1980s,  it  was  clear  to  many  industry  and  government  leaders  that  a  re- 
newed emphasis  on  quality  was  no  longer  an  option  Tor  American  companies  but  a 
necessity  for  doing  business  in  an  ever  growing  world  mariiet.  As  a  result,  the  Mal- 
colm Baldrige  National  Quality  Award  was  established  by  Congress  in  1987  to  pro- 
mote quality  awareness,  to  recognize  quality  achievements  of  U.S.  companies,  and 
to  publicize  successful  quality  strategies.  The  award  is  not  for  specific  products  or 
services.  Two  awards  may  be  given  annually  in  each  of  three  categories:  manufac- 
turing, service,  and  small  business.  In  conjunction  with  the  private  sector,  the  Na- 
tional Institute  of  Standards  and  Technology  developed  and  manages  the  award  pro- 
gram. 

Businesses  located  in  the  United  States  may  apply  for  the  award.  Those  that  do 
must  undergo  a  rigorous  evaluation  by  an  independent  board  of  examiners  composed 
of  private-  and  public-sector  experts  in  quality.  The  examination  includes  onsite  vis- 
its for  those  passing  an  initial  screening.  Each  applicant  receives  a  written  sum- 
mary of  strengths  and  areas  for  improvement  in  quality  management. 

Seven  broad  categories  make  up  the  criteria:  leadership,  information  and  analysis, 
strategic  planning,  human  resource  development  and  management,  process  manage- 
ment, business  results,  and  customer  focus  and  satisfaction.  Applicants  for  the 
award  must  provide  data  to  show  quality  achievement  and  quality  improvement  in 
each  area. 

A  Gfeneral  Accounting  Office  report  calls  the  award  criteria  "the  most  widely  ac- 
cepted formal  definition  of  what  constitutes  a  total  quality  management  company." 
Almost  1  million  copies  of  the  criteria  have  been  distributed.  Thousands  of  organiza- 
tions use  the  criteria  as  a  quality  improvement  "road  map."  In  addition,  about  30 
states  have  established — or  will  establish  soon — state  quality  awards  programs, 
most  of  which  are  modeled  after  the  Baldrige  Award. 

While  quality  management  cannot  guarantee  success,  the  Baldrige  award  winning 
companies  and  many  others  believe  that  investing  in  quality  can  lead  to  outstanding 
returns,  both  for  individual  companies  and  the  country.  According  to  a  recent  report 
by  the  Conference  Board,  a  private  business  membership  organization,  "A  majority 
of  large  U.S.  firms  have  used  the  criteria  of  the  Malcolm  Baldrige  National  Quality 
Award  for  self-improvement,  and  the  evidence  suggests  a  long-term  link  between 
use  of  the  Baldrige  criteria  and  improved  business  performance. 

National  Technical  Information  Service 

Introduction. 

The  National  Technical  Information  Service  (NTIS)  is  a  self-funded  government 
agency  under  the  Department  of  Commerce.  For  nearly  50  years,  all  of  our  costs 
associated  with  collecting  and  disseminating  the  Nation's  collection  of  scientific, 
technical,  engineering  and  business  information  are  paid  for  by  the  sale  of  our  prod- 
ucts and  services. 

NTIS  offers  customers  abroad  range  of  information  in  different  formats  that  is 
available  no  place  else.  Over  200  U.S.  government  agencies  contribute  about  12,000 
documents  per  month  to  the  NTIS  collection.  NTIS  currently  holds  over  2.5  million 
documents  m  the  collection.  In  1992  Congress  passed  the  American  Technology  Pre- 
eminence Act  (ATPA)  which  mandates  that  all  Federal  agencies  submit  their  public 
scientific,  technical,  engineering  and  related  business  information  to  NTIS.  This  has 
significantly  increased  the  breadth  and  depth  of  our  information  products. 

Fedworld 

Fedworld  is  an  on-line  information  service  established  by  NTIS  in  1992  to  provide 
the  general  public  with  a  user-friendly,  central  resource  for  government  information. 
Fedworld  provides  both  dial-up  and  Internet  access.  Today,  there  are  over  120,000 
registered  users  that  access  everything  from  White  House  press  releases  to  the  Se- 
curity and  Exchange  Commissions'  investment  advisory's  to  the  National  Cancer  In- 
stitute's Cancer  research  or  treatment  information. 
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In  addition  to  the  databases  described  above,  Fedworid  also  allows  users  to  "gate- 
wajr"  through  the  system  to  over  130  other  publicly  available  government  informa- 
tion systems.  This  effectively  provides  for  a  "one-stop"  electronic  shopping  mall  of 
numerous  types  of  government  information. 

Automated  Document  Storage  and  Retrieval  System  (ADSTAR) 

NTIS  has  moved  into  the  electronic  input,  storage,  and  retrieval  environment. 
Automated  Document  Storage  and  Retrieval  (ADSTAR)  is  the  information  manage- 
ment system  that  will  tie  together  the  optical  character  readers  and  scanners  with 
the  ftill-text  database  systems,  optical  disk  library-system,  CD-ROM  production  sys- 
tem with  the  Fedworid  data  Unk  and  the  remote  printing  capabilities. 

At  the  present  time,  we  have  successfully  implemented  the  concept  to  scan  docu- 
ments into  the  image  storage  system  and  retrieve  them  on  demand.  These  docu- 
ments can  then  be  printed  in  paper,  microfiche,  or  converted  to  character  read  mate- 
rial and  formatted  to  meet  customer  needs — even  custom  CD-ROM's.  This  new  sys- 
tem will  be  integrated  order  processing  and  billing  systems  and  significantly  im- 
prove our  ability  to  satisfy  customers  and  reduce  costs. 

Other  NTIS  Services 

Fax  Management  (both  inbound  transmissions  and  outbound  transmissions); 
Freedom  of  Information  Act  (FOIA)  fulfillment;  production  services,  patent  licensing 
services,  business  partnerships  and  joint  ventures  are  other  services  NTIS  offers 
other  government  agencies.  For  nearly  50  years,  NTIS  has  been  the  cost  effective 
alternative  to  help  federal  agencies  improve  their  own  information  activities. 

The  Bureau  of  Export  Administration 

Critical  Technology  Assessments 

BXA  is  the  departmental  lead  for  conducting  in-depth  assessments  on  the  finan- 
cial status  and  production  capabilities  of  industries  and  technologies  critical  to  cur- 
rent and  future  defense  systems.  These  assessments  provide  industry  and  govern- 
ment with  comprehensive  information  and  analysis  on  the  performance  and  com- 
petitiveness of  critical  technology  firms,  an  important  function  in  light  of  declining 
aefense  budgets.  While  these  technologies  are  essential  to  developing  next  genera- 
tion defense  systems,  they  are  also  dual-use  in  nature  and  crucial  to  our  abUitv  to 
compete  in  the  global  economy.  Examples  of  recent  assessments  include  artificial  in- 
telligence, advanced  ceramics,  advanced  composites,  superconductivity,  and 
optoelectronics.  Additional  assessments  are  underway  in  semiconductors  and  soft- 
ware. 

Competitive  Enhancement  Program 

BXA  is  leading  a  unique  interagency  efTort  to  enhance  the  competitiveness  of  spe- 
cific subsectors  that  have  been  hurt  by  imports  but  are  nonetneless  vital  to  our 
economy.  This  program  evaluates  the  strengths  and  weaknesses  of  targeted 
subsectors,  introduces  potential  customers  to  manufacturers,  and  provides  a  com- 
prehensive response  to  the  specific  needs  of  that  subsector.  BXA  assembles  teams 
of  government  experts  and  end-users  to  visit  manufacturers  and  then  to  apply  the 
expertise  and  resources  of  the  team  members  to  help  the  manufacturers  facing  com- 
petitive challenges. 

To  date,  this  interagency  effort  has  addressed  the  competitive  concerns  of  three 
electronics  subsectors:  semiconductor  brazed  pins,  copper  tungsten  heat  sinks,  and 
aluminum  silicon  carbide.  In  the  first  two  cases,  domestic  firms  are  facing  foreign 
competitors  with  advantages  in  price,  technology,  or  manufacturing  capabilities.  In 
the  last  case,  the  United  States  is  in  a  position  to  take  a  leadership  role  in  this 
emerging  technology.  BXA  is  reviewing  additional  subsectors. 

Fostering  Joint  Technology  Ventures  with  the  Former  Soviet  Union 

The  Department  of  Commerce  is  also  a  catalyst  in  spurring  technology  relation- 
ships between  U.S.  industry,  and  defense  establishments  in  the  former  Soviet  Union 
(FSU)  that  will  both  enhance  our  competitiveness  and  assist  economic  conversion  in 
those  states. 

The  lack  of  maricet  driven  cost  restraints  has  resulted  in  FSU  research  programs 
pursuing  many  technological  paths  of  that  were  prohibitively  expensive  to  western 
maricet-based  economies.  The  results  and  knowledge  base  now  provide  the  oppor- 
tunity for  exploring  new  commercial  applications  for  this  base  of  research  and 
"know  how." 

The  Bureau  of  Export  Administration  as  Vice-Chair  of  the  Defense  Conversion 
Commissions  with  Russia,  Ukraine,  Kazakhstan,  and  Belarus,  has  taken  a  lead  role 
in  researching  and  disseminating  to  U.S.  industry  information  on  FSU  technology. 
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In  addition,  BXA  provides  information  on  how  to  develop  joint  research  relation- 
ships and  referrals  to  appropriate  U.S.  agency  programs  for  assistance  in  financing 
these  ventures. 

Economic  Impact  Analyses 

Export  controls  on  technologies  that  have  both  military  and  commercial  applica- 
tions can  adversely  affect  U.S.  industry,  particularly  high  technology  sectors,  ^  ex- 
cluding U.S.  firms  from  certain  markets.  In  response  to  the  mandate  of  the  Trade 
Policy  Coordinating  Committee,  the  Bureau  of  Export  Administration  developed  a 
new  initiative  in  October  1994  to  analyze  the  impact  of  export  controls  on  U.S.  in- 
dustry and  to  ensure  that  economic  factors  are  considered  in  export  control  deci- 
sions. The  goal  of  this  program  is  to  remove  export  controls  that  are  not  serving 
their  intended  security  purposes  and  are  hindering  our  competitiveness  in  world 
markets. 

The  National  Telecommunications  and  Information  Administration 

National  Information  Infrastructure  and  Global  Information  Infrastructure 

The  Federal  Government  is  acting  as  a  catalyst  to  promote  the  private  sector  de- 
velopment of  the  Nil  and  GIL  The  Nil  and  Gil  will  directly  contribute  to  a  stronger 
economy,  more  competitive  business,  more  effective  government,  and  better  edu- 
cational and  technological  leadership.  NTIA  is  the  agency  within  the  Department 
of  Commerce  that  supports  the  Secretary  of  Commerce  as  the  principal  tele- 
communications policy  adviser  to  the  President,  and  Vice  President.  In  this  capacity, 
DOC/NTIA  provides  administrative  support  on  the  planning  and  implementation  of 
the  Administration's  NII/GII  initiative.  DOC/NTIA  efforts  are  focused  on: 

•  The  Telecommunications  and  Information  Infrastructure  Assistance  Program 
(TIIAP),  a  competitive,  merit-based  program  which  provides  matching  grants  to 
state  and  local  governments,  health  care  providers,  schools  and  universities,  librar- 
ies, community  groups  and  other  nonprofit  entities  to  access  new  telecommuni- 
cations and  information  technologies.  TIIAP,  which  is  administered  by  DOC/NTIA, 
received  requests  for  more  than  $560  million  in  1994.  Secretary  Brown  announced 
92  TIIAP  p-ants  totalling  $24.4  million  in  government  funding  in  October  1994.  The 
THAP  projects  will  demonstrate  how  Nil  can  be  used  to  create  a  technology-literate 
and  creative  work  force  ready  to  compete  successfully  in  the  21st  century. 

•  The  Information  Infrastructure  Task  Force  (IITF).  formed  by  the  White  House 
and  chaired  by  Secretary  Brown,  consists  of  high-level  representatives  of  the  Fed- 
eral agencies  that  play  a  major  role  in  the  development  and  application  of  informa- 
tion and  telecommunications  technologies.  The  IITF  articulates  and  implements  the 
Administration's  vision  for  the  Nil.  NTIA  provides  administrative  support  and  staff 
assistance  for  much  of  the  work  of  the  task  force. 

•  The  U.S.  Advisory  Council  on  the  Nil  (NIIAC),  established  by  the  President 
through  Executive  Order  No.  12864,  consists  of  thirty-seven  members  appointed  by 
Secretary  Brown  to  provide  private  and  public  sector  consensus,  advice  to  the  Sec- 
retary on  the  development  of  the  Nil.  The  Council  members  represent  many  dif- 
ferent stakeholders  in  the  Nil,  including  industry,  labor,  academic,  public  interest 
groups,  and  state  and  local  government.  NTIA  provides  administrative  support  for 
me  Council. 

•  The  G-7  Telecommunications  Ministerial  in  Brussels  in  February  1995  will  ad- 
vance the  development  of  the  Gil  as  the  foundation  of  the  information  society  and 
provide  an  opportunity  for  private  sector  as  well  as  governmental  exchanges.  The 
Gil  holds  significant  economic  and  social  promise  for  all  nations  and,  although  the 
private  sector  will  lead  the  development  and  implementation  of  the  Gil,  such  co- 
operation and  collaboration  among  nations  is  essential.  NTIA  has  the  prime  respon- 
sibility within  the  Department  for  the  preparations  for  the  G-7. 

Telecommunications  Legislation 

The  Administration  supports  passage  of  telecommunications  reform  legislation 
that  will  open  markets  to  competition  while  including  safeguards  as  necessary  to 
protect  the  public  interest.  Successful  legislation  shomd  promote  competition,  pro- 
vide open  access,  ensure  regulatory  fiexibility  and  preserve  and  enhance  universal 
service  to  ensure  that  all  Americans  have  access  to  the  benefits  of  the  NIL  NTIA 
expects  to  work  closely  with  Congress  during  the  next  session  to  develop  a  biparti- 
san bill  to  accomplish  these  goals. 

Telecommunications  Research 

NTIA's  Institute  for  Telecommunication  Sciences  (ITS)  is  the  Nation's  premier 
Federal  telecommunications  research  facility.  ITS  is  performing  state-of-the-art  tele- 
communications research  and  engineering  to  improve  telecommunications  system 
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planning,  design,  and  evaluation.  Current  efforts  focus  on  personal  communication 
services;  broadband  radio;  and  related  wireless  and  wireline  communication  tech- 
nologies. A  key  aspect  of  ITS  agenda  is  centered  on  research  and  engineering  stud- 
ies to  further  applied  knowleoge  of  the  radio  frequency  spectrum.  The  resulting 
spectrum  use  concepts  and  models  will  lead  to  more  efficient  industry  and  Govern- 
ment use  of  the  radio  frequency  spectrum. 

Radio  Frequency  Spectrum  Analysis 

NTIA  manages  the  Federal  government's  use  of  the  radio  frequency  spectrum. 
Program  activities  broadly  address  every  aspect  of  radio  frequency  spectrum  man- 
agement, including  authorizing  government  frequency  assignments,  providing  in- 
depth  technical  engineering  analyses  of  spectrum  use  to  promote  increased  sharing 
of  spectrum  resources  and  spectrum  emciency,  supporting  domestic  and  inter- 
national policy  development  and  long-range  planning,  establishing  plans  and  poli- 
cies that  ensure  the  emcient,  effective  and  equitable  use  of  the  spectrum,  and  rep- 
resenting the  U.S.  government  position  at  international  conferences,  technical  study 
groups,  and  standards  bodies. 

The  Patent  and  Trademark  Office 

Administration  of  the  Patent  and  Trademark  Laws 

The  PTO  has  been  at  the  forefront  of  the  Administration's  efTorts  to  improve  U.S. 
competitiveness  in  the  international  marketplace  by  stimulating  the  technological 
capabilities  that  bear  on  economic  growth.  At  the  heart  of  technological -based  eco- 
nomic growth  are  America's  innovators.  The  PTO  provides  an  invaluable  link  be- 
tween America's  innovators  and  a  tech  no  logy -based  economy.  The  PTO  serves  Amer- 
ica's inventors  and  entrepreneurs  by  providing  them  with  the  protection  and  encour- 
agement they  need  to  turn  their  inventive  ideas  into  marketplace  realities.  The  PTO 
accomplishes  this  by  administering  the  laws  relating  to  patents  and  trademarks, 
which  includes  issuing  patents,  registering  trademarks  and  disseminating  patent 
and  trademaric  information  to  the  public.  Innovative  activities  appear  to  be  at  an 
all  time  high.  This  is  evidenced  by  the  record  number  of  patent  and  trademark  ap- 
plications nled  and  the  record  number  of  patents  issued  this  past  fiscal  year. 

Dissemination  of  Technology  to  Stimulate  Innovation 

At  the  root  of  innovation  is  information  dissemination.  The  PTO  promotes  innova- 
tion by  widely  disseminating  patent  and  trademark  information  throughout  the 
world.  Not  only  does  the  PTO  publish  patent  and  trademark  information  weekly, 
but  it  also  supplies  the  public  with  patent  and  trademark  information  through  its 
78  depository  libraries  located  throughout  the  country  and  its  automated  systems 
in  its  Public  Search  Rooms  located  in  Arlington,  VA. 

The  PTO  also  relies  on  the  private  sector  to  disseminate  patent  and  trademarit 
information.  The  PTO  "wholesales"  data  on  a  marginal  cost  basis  in  the  form  of  our 
data  base  tapes  to  private  sector  firms.  This  allows  private  sector  companies  to  pro- 
vide value-aaded  services  to  the  public  by  enhancing  and  repackaging  the  data  and 
makingsearch  systems  available  through  commercial  networks. 

The  PTO  has  made  the  full  text  and  images  of  about  1,500  AIDS-related  patents 
available  to  the  public.  This  AIDS-related  patents  data  base  represent  a  huge  leap 
in  making  patented  technology  available  to  the  public.  It  not  only  spurs  the  research 
community  to  create  methods  of  curing  and  controlling  AIDS,  but  also  demonstrates 
the  potential  of  the  use  of  patents  as  a  tool  for  promoting  technology  and  education. 

New  Examination  Guidelines 

The  PTO  is  taking  aggressive  steps  to  address  the  concerns  of  one  of  the  most 
important  patent  user  communities — the  biotechnology  industry.  One  of  the  recent 
significant  steps  taken  by  the  PTO  is  the  proposal  oi  new  guidelines  for  examiners 
to  follow  when  reviewingpatent  applications  for  compliance  with  the  utility  require- 
ment of  35  U.S.C.  101.  The  proposed  guidelines  should  prevent  the  ''catch-22''  com- 
plained of  by  many  biotechnology  companies,  whereby  a  company  is  required  by  the 
PTO  to  provide  human  clinical  data  to  support  therapeutic  utility  while  at  the  same 
time  that  company  is  unable  to  raise  funds  to  perform  the  trials  that  generate  the 
clinical  data  because  the  status  of  the  patent  application  is  unclear.  The  proposed 
guidelines  will  also  address  several  other  problems  identified  by  the  biotechnology 
industry. 

Future  Patent  Reforms 

The  PTO  will  continue  its  efforts  to  improve  domestic  and  international  levels  of 
intellectual  propertyprotection  and  promote  industrial  and  technological  progress  in 
the  United  States.  The  PTO  will  work  with  Congress  to  implement  legislative  re- 
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forms  that  will  make  the  patent  and  trademark  systems  work  better  and  provide 
more  effective  rights.  Such  legislation  would  speed  innovation  by  making  tech- 
nology, especially  foreign  technology,  available  to  the  public  at  an  earlier  date.  In 
addition  to  Congressional  initiatives  to  reform  patent  and  trademark  practices,  the 
PTO,  with  assistance  from  the  public  through  public  hearings,  will  continue  to  re- 
view its  operating  procedures  and  change  any  procedures  that  prove  to  be  burden- 
some, inemcient  or  outmoded.  Doing  so  will  enable  the  PTO  to  provide  U.S.  busi- 
nesses with  one  of  the  most  important  competitive  tools  they  need  to  compete  in  to- 
day's market — adequate  and  effective  intellectual  property  rights. 

The  Office  of  Air  &  Space  Commercialization  Introduction 

Introduction 

The  Oflice  of  Air  &  Space  Commercialization  (OASC)  advises  the  Secretary  and 
Deputy  Secretary  in  the  ibrmulation  and  implementation  of  policies  which  foster  the 
growth  and  international  competitiveness  of  the  U.S.  commercial  space  sector,  and 
which  promote  the  commercial  use  of  space  by  U.S.  private  industry. 

Remote  Sensing 

In  March  Deputy  Secretary  Barram,  on  behalf  of  the  Administration,  announced 
a  major  policy  change  in  the  treatment  of  commercial  remote  sensing  imagery  and 
systems.  The  U.S.  Policy  on  Foreign  Access  to  Remote  Sensing  Space  Capabilities 
(PDD  NSC-23)  anticipates  expanded  sales  of  commercial  images  from  space  and  a 
new  maricet  for  the  export  of  remote  sensing  systems  themselves. 

This  policy  represents  a  major  milestone  in  the  commercialization  of  space-based 
imagery  and  unleashes  the  potential  of  a  critical  21st  century  information  tech- 
nology at  a  time  when  the  international  market  for  space-based  imagery  appears 
poised  far  significant  expansion.  It  should  open  the  way  for  U.S.  aerospace  firms  to 
aggressively  compete  in  a  $400  million  market  worldwide,  a  market  which  could 
grow  to  more  than  $2  billion  by  the  year  2000.  The  geographic  information  systems 
market  (which  is  the  market  for  images  incorporating  demographic  or  technical  data 
with  digital  maps)  could  be  in  the  range  of  $5  to  $15  billion  by  the  turn  of  the  cen- 
tury. 

TTie  conmiercial  remote  sensing  policy  also  aids  the  defense  industry  in  its  efforts 
to  find  new  commercial  applications  lor  defense  technologies.  Moreover,  the  data 
produced  by  this  technolo^  will  include  environmental  and  geographic  information 
that  will  greatly  advance  emergency  management  and  rescue,  oisaster  relief,  min- 
eral exploration,  crop  management,  cartography,  real  estate  and  a  variety  of  other 
commercial  endeavors  and  become  an  important  product  to  be  delivered  over  this 
country's  National  information  infrastructure. 

OASC  will  continue  to  foster  the  U.S.  technological  lead  in  this  area  into  the  21st 
century,  encouraging  the  worldwide  exploitation  of  1-meter  imagery  by  aiding  in  the 
implementation  anarefinement  of  this  policy  in  the  coming  vears.  It  will  be  respon- 
sible for  representing  private  sector  interests  while  considering  national  security 
and  foreign  policy  concerns  in  interagency  and  intergovernmental  policy  discussions. 

Space  Launch  Trade  Agreements 

OASC,  on  behalf  of  the  Department,  has  worked  with  the  rest  of  the  U.S.  govern- 
ment and  other  nations  to  help  increase  the  size  of  the  world  market  for  space 
launch  without  jeopardizing  economic  advantages  that  the  United  States  has 
gained. 

Launch-service  trade  agreements  developed  with  the  governments  of  Russia  and 
China  strive  for  an  environment  under  which  introduction  of  launch  vehicles  from 
economies  in  transition  will  cause  minimal  economic  disruption.  These  agreements 
will  allow  U.S.  launch  service  providers  to  compete  fairlv  with  foreign  providers  for 
international  business,  and  aia  the  transition  of  formerly  non-market  economies  to 
economies  based  on  fair  and  even  trade. 

As  we  reach  the  turn  of  the  century,  OASC  will  be  involved  in  the  maintenance 
of  the  agreements  already  signed,  as  well  as  in  negotiating  possible  new  agreements 
with  other  non-market  foreign  launch  providers.  The  office  views  these  agreements 
as  an  integral  part  of  the  Administration's  plan  to  develop  low-cost,  dualuse,  reli- 
able access  to  space  and  foster  fair  competition  in  the  international  launch  market. 

National  Space  Launch  Policy 

OASC  has  begun  exploring  new  and  innovative  relationships  between  government 
and  the  private  sector  in  the  area  of  space  launch. 

A  new  Presidential  policy  on  space  transportation  (U.S.  National  Space  Transpor- 
tation Policy,  NSTC— 4)  recognizes  the  importance  of  private  sector  input  into  gov- 
ernment space  launch  policies  and  activities.  This  policy  reflects  a  paradigm  shift 
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toward  supporting  increased  commercial  activity  in  space,  therefore  encouraging 

Cwth  in  satellite  manufacturing,  launch  services,  ana  space  applications,  and  re- 
ring  the  cost  of  access  to  space. 

In  response  to  this  policy,  OASC  organized  a  Government-Industry  Roundtable  of 
25  CEO^  from  the  launch,  satellite  manufacturing  and  satellite  operating  commu- 
nity. The  intent  of  the  meeting  was  to  listen  to  pnvate-sector  concerns  and  sugges- 
tions for  developing  an  overall  strategy  on  how  to  help  make  this  industry  more 
internationally  competitive. 

As  a  result  of  this  meeting,  OASC  and  the  Department  of  Transportation's  Ofiice 
of  Commercial  Space  Transportation  are  developing  a  policy  implementation  plan 
that  spells  out  specific  means  of  promoting  the  international  competitiveness  oi  our 
space  transportation  sector.  With  industry,  NASA,  the  Department  of  Defense,  and 
the  Congress,  the  two  offices  wUl  examine  the  role  of  the  private  sector  in  the  de- 
sign, financing  and  development  of  U.S.  next  generation  launch  systems.  They  wUl 
also  explore  innovative  inaustry-govemment  arrangements  for  new  space  transpor- 
tation systems  (Ex.,  risk  sharing,  tax  incentives,  equity  participation). 

Emerging  Space  Applications 

OASC  is  keeping  an  eye  on  the  future  of  space  by  supporting  the  development 
of  unique  and  innovative  commercial  activities  in  space.  OASC's  plans  include  inves- 
tigating ways  to  remove  impediments  to  a  privately-financed,  next  generation  com- 
mercial space-based  production  facility.  The  ofiice  is  consulting  with  private  Global 
Positioning  System  equipment  manufacturers  to  examine  the  application  of  GPS 
technology  to  the  National  and  Global  information  infrastructure  and  the  every  day 
utility  oiaccurate,  world-wide  position  information.  OASC  is  also  examining  the  role 
of  satellites  and  wireless  communication  in  the  GIL 

Senator  Burns.  Thank  you,  Mr.  Secretary.  And  we  appreciate 
you  being  here. 

Before  we  start  the  questioning,  Senator  Kerry,  do  you  have  an 
opening  statement?  Would  you  lilce  to  make  one  or  summarize  it, 
and  then  we  will  start  in  with  the  questions? 

STATEMENT  OF  SENATOR  KERRY 

Senator  Kerry.  I  would  just  like  to  say  that  we  are  at  a  critical 
point  and  I  am  sure  Senator  Rockefeller  said  some  of  this  and  I 
hope  other  colleagues  have  and  the  Secretary  certainly  has  em- 
braced it  as  a  component  of  his  testimony,  which  I  welcome.  But 
I  think  as  we  go  about  this  process  of  considering  the  fiscal  crisis 
we  are  under,  it  is  not  iust  true  in  this  sector,  but  in  other  sectors 
also.  For  example,  we  nad  a  hearing  in  this  committee  the  other 
day  on  the  issue  of  Amtrak  and  rail  stock  investment. 

And  we  are  really  at  a  critical  moment  in  this  countiy,  where  we 
have  got  to  stop  and  think  hard  about  the  relationship  between  the 
investments  we  make  today  and  what  we  get  in  the  future.  The  re- 
ality is  that  much  of  the  science  on  which  there  was  huge  Federal 
expenditure  in  the  1950's  and  1960's  is  really  only  reaching  its  full 
measure  of  commercial  viability  and  use  today. 

Whether  it  is  digital  technology  or  a  whole  set  of  other  tech- 
nologies that  were  designed  specifically  for  an  entirely  Govern- 
ment-supported program  or  endeavor,  those  now  have  huge  com- 
mercial application,  and  they  are  the  reason  that  whole  compo- 
nents of  our  brainpower/technology  industry  are  in  a  terrific  come- 
back or  in  the  lead. 

And  as  we  go  through  the  questioning  here,  and  as  we  look  at 
this  relationship,  we  really  have  to  try  to  separate  some  of  the  ide- 
ology from  the  practical  impact  of  these  investments. 

And  the  second  point  I  would  make — and  the  Secretary  partly 
touched  on  it,  but  I  want  to  underscore  it — not  one  of  our  competi- 
tors is  contemplating  moving  in  the  direction  that  is  being  put  on 


43 

the  table  by  some  folks  nowadays.  Not  one.  Not  one  competitor 
would  do  anything  except  laugh  and  joyously  walk  to  the  bank  at 
this  debate  in  the  United  States  today. 

They  have  to  be  scratching  their  head  and  saying,  "Thank  God 
the  Americans  are  confused  as  they  usually  appear  to  be."  Because 
what  we  are  doing — he  has  called  it  unilateral  disarmament — is  ba- 
sically saying,  OK,  you  guys  go  ahead  and  practice  your  form  of 
capitalism  and  we  are  going  to  stay  here  and  be  the  prisoners  of 
some  kind  of  ideological  purity  that  has  no  relationship  to  the  mar- 
ketplace. 

And  that  is  what  this  debate  is  all  about.  And  I  hope  we  are 
going  to  just  stop  and  take  stock  and  recognize  that  if  you  do  not 
have  basic  research,  if  your  universities  are  not  able  to  do  things 
that  no  business  or  no  venture  capitalists  will  fund  because  of  the 
cost — and  all  you  have  to  do  is  look  at  what  is  happening  with  ven- 
ture capital  today  and  biotechnology,  and  you  can  begin  to  see 
that — we  are  not  going  to  stay  in  the  lead,  and  we  are  not  going 
to  put  our  people  to  work. 

Because  we  are  sure  as  hell  not  going  to  put  our  people  to  work 
unless  we  go  back  to  Third  World  status,  sewing  shoes  and  doing 
leather  and  the  other  things  that  have  moved  now  not  only  from 
South  Carolina,  where  they  once  were  in  Lowell,  Massachusetts, 
but  they  have  moved  now  from  Taiwan  to  China  and  elsewhere  be- 
cause every  low  market  has  found  them  racing  off  to  the  next 
lower-cost  place. 

So  I  thank  you  for  the  chance  to  say  that.  This  is  a  very  impor- 
tant hearing,  and  I  am  glad  we  are  having  it. 

Senator  Burns.  Thank  you,  Senator  Kerry. 

In  consideration  of  the  time.  Senator  Stevens  has  another  hear- 
ing to  go  to  and  is  involved  in,  I  will  waive  my  right  and  recognize 
Senator  Stevens. 

Senator  Stevens.  Thank  you,  Mr.  Chairman. 

I  just  have  one  question.  And,  Mr.  Secretary,  it  is  very  provincial. 
Now,  70  percent  of  all  the  fish  harvested  in  the  United  States  is 
harvested  off  of  Alaska.  And  according  to  the  latest  figures  I  have 
seen,  we  have,  in  Alaska,  173  employees  of  the  National  Marine 
Fisheries  Service,  6  percent  of  the  employees.  And  5.5  percent  of 
the  total  budget  of  the  National  Marine  Fisheries  Service  are  spent 
relative  to  Alaska  fish  in  Alaska. 

I  have  inquired  of  you  some  time  ago — and  I  know  there  has 
been  a  transition  going  on  for  all  of  us — about  the  plans  we  hear 
to  reduce  the  full-time  equivalent  employees  in  Alaska  substan- 
tially more  than  anywhere  else  in  the  country.  The  FTE  reduction 
hits  Alaska  percentage-wise  higher  than  anywhere  else. 

I  have  come  over  to  ask  you  if  you  will  take  a  look  at  that.  I 
know  Dr.  Baker  is  coming  on,  but  I  do  have  another  hearing.  And 
I  appreciated  the  conversation  we  had  yesterday.  I  did  not  have 
these  figures  in  hand  yesterday,  but  I  was  reminded  of  the  letter 
I  had  written  to  you  about  this. 

If  anything,  if  we  are  going  to  reshuffle  the  employees,  I  would 
hope  there  would  be  more  coming  to  the  place  that  is  producing  the 
bulk  of  the  fish  for  the  United  States  now.  As  a  matter  of  fact,  we 
have  the  largest  fish  landing  port  in  the  world  in  Dutch  Harbor, 
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the  second-largest  in  the  United  States  in  Kodiak.  We  have  a  sub- 
stantial, ongoing  fishery. 

And  when  I  look  at  your  charts,  Mr.  Secretary,  I  notice  that 
there  are  blanks  there  when  it  comes  to  partnerships  and  there  are 
blanks  there  when  it  comes  to  these  FTE  expenditures.  The  one 
area  where  we  do  contribute  and  need  the  most  help  is  in  fisheries. 

Can  I  ask  you  just  a  simple  question,  if  you  will  go  back  and  take 
a  look  at  that  letter  and  see  if  you  can  give  me  some  idea  of  why 
the  plan  is  going  to  hit  Alaska  so  hard? 

Secretary  Brown.  Well,  I  would  be  glad  to  do  that,  Senator. 

As  you  know,  I  very  much  respect  the  leadership  that  you  have 
given  in  this  area.  As  we  discussed  yesterday,  we  support  your  S. 
39,  the  Reauthorization  of  the  Magnuson  Act.  We  believe  that  the 
positions  that  you  have  taken  in  that  regard  are  sound. 

Your  fishery  is  producing  so  much  because  it  has  been  a  very 
well  managed  fishery,  very  responsibly  managed.  I  will  assure  that 
Alaska  is  not  disproportionally  affected  by  any  FTE  reductions  that 
might  be  recommended. 

And  let  me  assure  you  today,  if  I  could.  Senator,  without  even 
going  back  to  the  office,  that  we  do  not  expect  any  dislocations  in 
fiscal  year  1995.  I  recently  received  additional  buyout  authority 
from  0MB,  which  should  help  deal  with  that  issue. 

We  do  have  an  FTE  problem,  as  you  know.  We  have  made  a  com- 
mitment to  the  American  people  to  reduce  the  Federal  work  force. 
I  want  to  make  sure,  as  we  do  it,  that  the  distribution  of  those  re- 
ductions is  fair  and  equitable,  and  that  no  State — ^particularly  a 
State  that  has  performed  so  well  in  managing  its  environment— is 
negatively  impacted. 

Senator  Stevens.  Well,  I  am  particularly  concerned  with  the  ju- 
risdiction of  this  committee,  in  terms  of  science  and  technology.  We 
have  a  new  plan  for  an  increased  presence  in  Juneau,  to  assist  Dr. 
Baker's  people.  I  would  hope  that  as  we  look  at  these  reductions, 
the  whole  concept  of  taking  some  of  the  science  and  technology 
closer  to  the  area  where  the  industry  will  prevail  in  Alaska  also. 

Thank  you  very  much,  Mr.  Chairman. 

Secretary  Brown.  Thank  you,  Senator. 

Senator  Burns.  Thank  you,  Senator  Stevens. 

This  morning,  Mr.  Secretary,  you  went  over  your  charge  and  the 
policy  of  this  administration  and  the  approach  it  takes  in  its  sup- 
port of  private  industry. 

Last  year,  most  of  the  debate  around  S.  4  dealt  with  what  is  the 
policy  of  the  Government  and  in  the  private  sector,  as  far  as  fund- 
ing R&D  projects  and  product  markets — and  last  year,  particularly 
with  the  ATP  program,  that  has  grown  in  funding  as  your  figures 
would  indicate. 

How  do  you  respond  to  the  criticism  that  the  ATP  program  does 

f>ick  winners  and  losers?  Or,  in  your  view,  does  it  pick  winners  and 
osers  in  commerce? 

Secretary  Brown.  I  would  respond  very  simply,  Mr.  Chairman. 
It  does  not  pick  winners  and  losers  as  I  indicated  both  in  my  oral 
statement  and  my  written  testimony.  That  is  just  a  false  cnarge. 
The  program  is  bottom-up.  It  is  private-sector  driven.  It  is  peer 
reviewed.  It  is  the  precommercial  phase  of  developing  new  tech- 
nologies. It  has  nothing  to  do  with  product  development  where  you 
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could  be  charged  with  winners  and  losers.  There  is  nothing  here 
that  picks  winners  and  losers. 

What  we  do  is  open  up  whole  new  sectors  of  our  economy.  We 
provide  the  opportunity  to  increase  competition  using  new  tech- 
nology to  take  what  we  learn  in  basic  science  and  make  sure  that 
it  is  American  technicians  and  American  manufacturers  that  then 
can  produce  those  products,  that  can  create  jobs  and  growth  in 
America. 

So,  there  is  nothing  in  the  program  related  to  picking  winners 
and  losers.  I  know  that  is  a  charge  often  made  and  I  would  respect- 
fully ask  those  who  make  it  to  demonstrate  where  it  happens.  It 
does  not  happen. 

Senator  BUENS.  The  Japanese  CJovemment  practices  an  aggres- 
sive industrial  policy  where  government  virtually  dictates  the  poli- 
cies of  its  various  industries.  Sometimes  that  approach  has  worked, 
as  in  the  case  of  VCR's.  However,  sometimes  it  has  not. 

A  case  in  point  is  the  area  of  high-definition  television.  The  Japa- 
nese industry  invested  heavily  in  analog  systems,  but  they  were 
made  pretty  obsolete  pretty  fast  by  the  introduction  of  digital. 

And  now  with  another  new  digital  system,  the  new  technology, 
even  in  digital,  the  new  generation,  analog,  of  course,  is  just  the 
wagon  of  the  past. 

In  your  view,  what  are  the  advantages  or  disadvantages  of  the 
Japanese  approach,  and  how  does  it  compare  with  the  current  U.S. 
technology  policy? 

Secretary  Brown.  We  have  an  approach,  Mr.  Chairman,  that  is 
uniquely  American.  It  is  created  to  make  us  productive  and  com- 
petitive. It  does  not  copy  anyone  else's  approach. 

I  would  submit  that  it  is  not  industrial  policy,  although  every 
time  we  get  into  a  debate  I  find  that  folks  who  are  charging  that 
something  who  are  industrial  policy — I  ask  each  of  them  what  it 
is,  and  they  all  have  a  different  definition  of  what  it  is. 

I  think  it  is  time,  Mr.  Chairman,  to  move  beyond  what  I  consider 
to  be  an  ideological,  a  philosophical  debate,  and  talk  about  what  is 
in  the  best  long-term  economic  interest  of  the  United  States,  how 
Government  and  business,  how  the  public  and  private  sector  can 
work  together. 

I  believe  we  have  been  paralyzed  by  that  debate  in  the  United 
States  for  several  decades.  While  we  have  been  trying  to  figure  out 
the  relationship  between  the  Government  and  the  private  sector, 
our  international  competitors  figured  it  out  a  long  time  ago.  And 
that  is  why  they  are  doing  much  better  than  they  ought  to  be  doing 
in  the  global  competitive  environment  in  which  we  all  have  to  com- 
pete, and  we  are  not  yet  doing  as  well  as  we  should  be  doing. 

I  am  for  taking  a  bottom  line  approach,  Mr.  Chairman,  a  prac- 
tical, pragmatic  approach.  How  do  we  make  the  United  States  more 
productive  and  more  competitive? 

I  would  submit,  Mr.  Chairman,  that  the  only  way  to  do  that  in 
this  present  globally  competitive  environment  is  to  have  a  relation- 
ship between  the  public  and  private  sector,  clearly  with  the  private 
sector  in  the  lead.  It  is  the  private  sector  that  rightfully  fuels  the 
engine  that  pulls  the  train  of  economic  growth  and  job  creation  in 
America.  But  we,  in  Government,  need  to  be  better  and  more  effec- 
tive partners. 
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How  can  we  help?  There  are  a  couple  ways  to  help.  One  way  is 
to  get  out  of  the  way  when  we  are  in  the  way,  and  we  have  tried 
to  do  that  the  way  we  have  dealt  with  the  issue  of  export  controls, 
for  example.  We  need  a  new  Export  Administration  Act  to  take 
that  further.  The  cold  war  is  over.  We  need  to  start  acting  like  it 
is  over  and  stop  paralyzing  American  manufacturers  and  their  abil- 
ity to  compete  in  the  global  marketplace. 

The  other  way  is  to  stand  shoulder-to-shoulder  with  American 
business  and  industry  as  we  have  been  trying  to  do  both  in  terms 
of  technology  and  in  terms  of  trade  and  export  promotion,  to  say 
we  are  here  to  help  you.  We  do  not  only  want  to  have  American 
business  and  industry  compete,  we  want  you  to  win. 

We  are  tired  of  the  era  where  we  send  American  business  people 
overseas  and  we  say,  good  luck,  we  wish  you  well,  let  us  know  how 
you  made  out  when  you  get  back.  That  is  not  good  enough  any- 
more. 

We  are  going  with  them.  We  are  standing  shoulder-to-shoulder 
with  them.  We  are  advocating  their  interests.  We  are  doing  it  in 
trade  policy,  in  export  promotion  policy,  and  in  technology  policy, 
and  that  makes  sense. 

Senator  Burns.  Just  a  followup  question.  Since  1990,  $10  million 
were  in  the  ATP  program  in  1990.  Now  it  has  gone  to  over  $400 
million. 

In  a  time,  as  Senator  Kerry  has  indicated  in  his  opening  state- 
ment, of  some  concern,  of  Government  that  is  trying  to  deal  with 
deficits  and  trying  to  do  something  about  slowing  the  national  debt, 
has  the  Commerce  Department,  has  NIST  taken  a  look  at  this  and 
said,  OK,  there  are  some  areas  where  we  can  cut,  and  maybe  for 
us  to  set  some  priorities  there  before  we  start  down  this  road  into 
the  Appropriations  Committee? 

Secretary  Brown.  Well,  Mr.  Chairman,  I  would  say  respectfully 
that  you  are  speaking  to  a  member  of  the  administration  that  has 
done  something  about  the  deficit,  almost  $700  billion  in  deficit  re- 
duction over  a  5-year  period.  We  have  been  very  serious  about  not 
just  talking  about  deficit  reduction  but  doing  something  about  it. 

We  have  also  established  some  priorities,  looking  to  the  short- 
term  and  the  long-term.  What  does  it  take  to  keep  America  first 
rate  as  far  as  our  economic  clout  in  the  world,  to  keep  us  on  the 
cutting  edge  technologically? 

We  made  a  decision  that  even  in  times  of  cutting  back  in  almost 
every  area  of  Government,  if  we  were  interested  in  the  long-term 
competitiveness  of  America  we  had  to  beef  up  our  support  for  civil- 
ian technology. 

Yes,  we  made  a  commitment  to  take  NIST  from  $400  billion  in 
1992  to  $1.4  billion  in  1997 — a  very  calculated  decision  and  rep- 
resenting a  very  small  part  of  the  Federal  Government  because  we 
honestly  believe,  Mr.  Chairman,  that  this  is  the  only  way  to  protect 
America's  economic  future,  to  invest  in  manufacturing  technology 
centers,  to  get  technology  in  the  hands  of  small  and  medium-sized 
businesses,  to  support  programs  like  the  ATP  program  so  we  can 
stay  on  the  cutting  edge  technologically.  We  think  that  that  is  an 
investment  in  our  future,  Mr.  Chairman. 

Senator  Burns.  Senator  Rockefeller? 
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Senator  Rockefeller.  Thank  you,  Mr.  Chairman.  Mr.  Secretary, 
when  questions  were  being  raised  about  the  Advanced  Technology 
Program  and  the  so-called  picking  of  winners  and  losers,  as  I  un- 
derstand it  first  of  all  you  have  got  a  situation  where  corporations 
are  now  downsizing,  basic  research  is  being  cut  back  even  by  larger 
corporations,  so  there  is  a  tremendous  pressure  for  short-term  re- 
sults and,  therefore,  the  kind  of  research  and  development  which 
leads  to  short-term  results.  And  then  they  say,  well,  it  is  winners 
and  losers. 

As  I  understand  it,  there  is  merit  review  of  all  proposals.  All  of 
the  ATP  is  deliberately  industry  led.  Industry  makes  all  the  deci- 
sions just  as  in  the  venture  capital  matter  that  we  worked  on  last 
year.  Part  of  Commerce  and  Small  Business  Administration 
reached  an  agreement  on  that  proposal.  Industry  makes  the  deci- 
sions. Yes,  there  is  some  Grovernment  participation,  but  industry 
led;  industry  makes  the  decisions. 

All  of  these  projects  are  only  for  a  certain  number  of  years.  They 
have  a  stop  date  on  them.  And,  you  know,  they  are  all  cycled 
through  a  competitive  process. 

So,  in  terms  of  need  for  these  programs,  especially  the  Advanced 
Technology  Program  and  the  manufacturing  extension  centers, 
which  I  think  are  at  the  core  of  a  lot  of  this,  please  again  say  more 
about  why  both  small  and  large  firms  have  trouble  finding  funding 
for  long-term  research.  Again,  I  am  dividing  between  short-term 
and  long-term. 

As  John  Kerry  said  a  moment  ago,  the  work  of  the  fifties  and  six- 
ties is  now  paying  off  in  the  nineties.  The  long-term  research  is  ab- 
solutely the  key  to  our  future.  Why  are  they  having  such  a  hard 
time  getting  money  for  this,  for  those  who  say  just  turn  to  the  mar- 
ket? 

Secretary  Brown.  Well,  you  have  said  it  best.  Senator  Rocke- 
feller. The  fact  is  that  companies  that  were  spending  8  percent  on 
R&D,  7,  8,  9  years  ago  are  now  spending  zero.  It  is  because  of  the 
new  competitive  global  economic  environment.  They  just  cannot  af- 
ford to  do  it  anymore,  and  so  they  are  not  putting  money  into  any- 
thing but  things  that  have  short-term  turnaround  time. 

The  product  development  cycles  are  much  shorter.  The  ones  that 
used  to  be  7  or  8  years  are  18  months  from  conception  to  obsoles- 
cence. 

So,  if  they  are  going  to  stay  alive  they  have  got  to  put  money  into 
that  which  is  short-term  and  ignore  the  long-term,  and  that  is  the 
gap  that  these  programs  are  filling,  just  the  gap  that  is  not  being 
filled  by  the  private  sector.  That  is  why  they  are  so  absolutely  es- 
sential to  our  economic  future. 

We  all  know  the  kinds  of  funding  that  venture  capitalists  pro- 
vide. They  provide  the  kind  of  funding  where  a  product  can  be  de- 
veloped quickly,  there  can  be  a  quick  turnaround,  and  therefore  a 
relatively  quick  profit.  They  do  not  fund  the  things  that  are  going 
to  be  profitable  8  or  10  or  15  or  20  years  down  the  road  as  you 
pointed  out  in  your  opening  statement.  Senator  Rockefeller. 

Many  of  the  advantages  that  we  are  seeing  now,  that  help  our 
competitiveness,  are  based  on  investments  in  basic  science  and 
technology  and  basic  research  that  took  place  in  the  fifties  and  six- 
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ties,  and  we  are  just  bearing  the  fruit.  That  is  nothing  that  we 
could  have  raised  money  for  in  the  private  capital  markets. 

Senator  Rockefeller.  Let  me  switch  to  the  manufacturing  ex- 
tension centers  because  people  hear  those  words  and  their  eyes 
glaze  over,  but  they  are  fundamental. 

There  are  360,000  small  businesses  in  this  country  which  manu- 
facture, not  just  small  businesses  but  businesses  which  manufac- 
ture. Is  it  not  the  case  that  they  are  substantially  lagging  behind 
others  comparable  in  other  countries  in  their  ability  to  get  to  tech- 
nology, and  thus  the  whole  purpose  of  the  manufacturing  extension 
in  the  center  in  the  first  place? 

Secretary  Brown.  There  is  no  question  about  that,  Senator,  and 
I  would  compare  it  if  I  might  to  our  agricultural  extension  program 
at  the  early  part  of  this  century.  The  reason  we  are  now  the  bread- 
basket of  the  world  is  because  there  was  a  public-private  partner- 
ship because  the  Federal  Government  understood  what  it  would 
take  to  compete  in  the  future. 

You  are  aosolutely  right  in  that  our  small  manufacturers  are  lag- 
ging way  behind.  We  are  trying  to  close  that  gap.  You  close  that 
gap  by  giving  them  new  technology.  It  does  not  have  to  be  high 
technology,  just  new  technology  so  that  they  can  continue  to  manu- 
facture competitive  products — competitive  as  far  as  quality  and 
competitive  as  far  as  cost.  And  that  is  exactly  the  role  that  our 
manufacturing  extension  center  program  is  filling. 

Senator  Rockefeller.  Mr.  Secretary,  a  third  and  final  question. 
It  has  been  pointed  out  by  many  this  morning  that  the  Europeans 
and  the  Asians  are  not  stopping.  We  may  be,  but  they  are  not.  To 
wit,  the  European  Union's  new  industrial  technology  program,  as 
I  understand  it,  they  call  it  the  Fourth  Framework  Program,  as  a 
union,  as  a  collection  of  nations,  is  $14.4  billion  over  4  years  in  ad- 
dition to  what  the  individual  countries  are  doing  on  their  own. 

So,  I  mean,  that  is  in  effect  what  we  are  up  against.  And,  of 
course,  Japan,  South  Korea,  Singapore,  the  rest  of  them,  Taiwan, 
are  doing  what  we  know  they  are  doing. 

Now,  people  say,  well,  OK,  that  is  fine  but  you  can  get  at  this 
through  tax  cuts  or  tax  credits,  capital  gains,  whatever.  And  what 
I  would  like  to  have  you  make,  if  you  could,  is  the  distinction  be- 
tween what  you  get  from  a  tax  credit  or  a  tax  cut  alternative  as 
it  relates  to  the  long-term  or  the  short-term  vis-a-vis  what  we  are 
talking  about  here,  a  specific  long-term  pay  off  investment  policy 
through  ATP  and  the  manufacturing  extensions.  In  other  words,  is 
it  apples  and  oranges? 

Secretary  Brown.  First  of  all  Senator  Rockefeller,  as  you  well 
know  the  tax  cut  approach  is  a  much  more  expensive  approach 
than  the  ATP  kind  of  approach.  Second,  it  is  not  a  target  approach. 
But  the  two  are  not  mutually  exclusive. 

The  administration  in  the  past  has  supported  the  R&D  tax  cred- 
it. We  hope  that  in  the  context  of  changes  in  the  tax  code  generally 
we  would  have  the  opportunity  to  do  that  again. 

Senator  Rockefeller.  People  are  talking  beyond  the  research 
and  development  tax  credit,  tnough.  They  are  talking  about  a  tax 
cut  in  general. 

Secretary  Brown.  That  is  right,  and  that  is  why  I  started  by  say- 
ing. Senator  Rockefeller,  that  that  is  a  much  less  targeted,  I  think 
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much  less  effective,  and  much  more  expensive  way  to  do  what  the 
kind  of  program  we  are  talking  about  today  does. 

This  is  a  very  targeted  approach.  This  is  an  approach  that  is  very 
specific. 

Senator  Rockefeller.  Once  again  the  tax  cut — and  then  I  will 
stop,  and  I  apologize  to  my  Chairman.  But  if  it  is  a  tax  cut,  by  defi- 
nition, according  to  the  rules  of  the  market  today,  it  has  to  go  into 
the  short-term  payoff  product.  By  definition  it  cannot  be  for  the 
longer  term. 

Secretary  Brown.  That  is  exactlv  right.  That  is  what  makes  it 
different,  and  that  is  why  I  said  the  two  are  not  mutually  exclu- 
sive. They  can  be  companion  measures.  One  might  do  some  good 
on  the  short-term.  The  other  one  clearly  does  good  on  the  long- 
term. 

Senator  Rockefeller.  Thank  you.  Thank  you,  Mr.  Chairman. 

Senator  Burns.  Senator  Kerry? 

Senator  Kerry.  Thank  vou,  Mr.  Chairman.  Mr.  Secretary,  first 
of  all  I  would  like  to  say  that  I  really  want  to  salute  your  steward- 
ship of  the  Department.  You  have  done  a  superb  job  of  making  this 
an  active  Department  which  is  making  its  presence  felt  in  very 
vital  ways,  to  extend  American  presence  and  influence  in  the  mar- 
ketplace, and  I  think  it  has  really  set  a  standard  for  the  Depart- 
ment. 

One  of  the  things  that  you  know,  and  this  is  another  sort  of 
penny  wise,  pound  foolish  issue  is  another  subject  slightly  outside 
of  the  parameter  of  the  two  here,  but  I  want  to  take  advantage  of 
your  presence  here. 

You  know,  since  we  have  talked  about  it  privately,  that  I  have 
been  a  passionate  advocate  of  business  centers,  American  business 
centers.  We  authorized  and  appropriated  money  for  the  Japan  one. 
I  guess  we  are  opening  one  now  in  Indonesia.  But  it  seems  to  be 
moving  very  slowly  compared  to  the  return. 

When  I.  was  in  Hong  Kong  recently,  the  Foreign  Commercial 
Service  people  there  said  to  me  that  we  are  missing  out  on  literally 
hundreds  of  millions  of  dollars  of  contracts.  We  simply  do  not  have 
the  people  here  to  do  all  of  the  connecting.  And  if  we  had  a  busi- 
ness center  there  are  many  small  businesses  and  medium-sized 
businesses  that  could  avail  themselves  of  the  center,  of  the  pres- 
ence of  the  services,  and  we  would  be  able  to  return  that  invest- 
ment hundreds  of  times  over  to  the  American  taxpayer. 

Now,  this  is  obvious.  You  know  it.  I  know  it.  They  know  it. 

It  also  would  give  us  a  very  important  presence.  I  mean,  I  contin- 
ually hear  from  business  people  in  Asia  particularly,  you  guys  do 
not  seem  to  be  here  in  the  same  way  as  other  countries  are.  There 
is  not  the  same  kind  of  presence,  and  this  would  enhance  that  pres- 
ence. 

You  were  recently  in  both  China  and  Delhi;  we  were  almost  there 
at  the  same  time  in  both  places,  and  I  know  you  have  heard  this. 
Why  are  we  not  pressing  this  harder?  Why  are  we  not  just  finding 
the  money  and  setting  up  a  seven  city  cycle  and  going  at  this  full 
speed? 

Secretary  Brown.  Well  first,  as  I  think  you  know,  Senator,  I 
could  not  agree  with  you  more.  We  have  established  as  part  of  our 
national  export  strategy  something  called  our  big  emerging  mar- 
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kets  that  we  are  focusing  on;  these  10  markets  around  the  world 
that  we  think  have  ereat  promise  for  the  future  as  far  as  the  com- 
mercial interests  of  the  United  States. 

There  are  four  of  those  in  Asia,  China,  India,  Indonesia,  and 
South  Korea.  There  are  two  in  Europe,  Turkey  and  Poland,  one  in 
Africa,  South  Africa,  and  three  in  South  America,  Argentina, 
Brazil,  and  Mexico. 

We  intend  to  have  those  commercial  centers  open  and  operating 
in  at  least  all  of  those  markets.  I  personally  opened  one  in  Indo- 
nesia. I  opened  one  in  Sao  Paulo,  Brazil,  one  in  Shanghai,  so  we 
are  moving  in  that  direction. 

We  are  not  moving  as  fast  as  I  would  like  to,  and  it  is  because 
of  the  budget  constraints.  I  think  it  is  important  that  we  have  a 
home  away  from  home  for  American  entrepreneurs,  for  business- 
men and  women  to  help  them  to  do  business  overseas. 

We  particularly  want  to  help  small  and  medium-sized  business 
who  need  more  than  just  advocacy.  They  need  a  little  handholding 
to  move  through  the  process.  We  need  to  beef  up  our  United  States 
Foreign  and  Commercial  Service  and  we  are  trying  to  find  ways  to 
do  that  within  out  present  constraints,  even  reassigning  folks  from 
markets  that  looked  good  10  years  ago  but  are  not  quite  as  promis- 
ing as  some  of  the  new  ones  that  you  mentioned. 

Senator  Kerry.  I  know  you  are  a  passionate  advocate  of  it,  but 
it  seems  to  me  that  this  is  such  a  clear  revenue  gainer. 

Secretary  Brown.  And  it  is  leveraged  Federal  resources. 

Senator  Kerry.  It  ought  to  be  a  de  minimis,  quote,  budget  issue. 
Now,  I  know  you  are  fighting  some  of  this  on  the  budget  side,  but 
I  think  we  need  to  make  a  larger  public  issue  out  of  it  since  it  real- 
ly is  jobs  and  revenue.  It  is  local  revenue,  State  revenue,  Federal 
revenue,  and  it  just  does  not  make  sense  not  to  be  doing  it  more 
aggressively. 

Secretary  Brown.  Well,  as  I  say,  I  think  you  are  right.  Senator 
Kerry.  I  think  we  have  got  to  make  the  connection  so  that  people 
understand  that  there  is  a  simple  equation,  and  that  equation  is 
American  exports  equal  American  jobs.  It  is  that  simple.  Every  bil- 
lion dollar  increase  in  exports  means  somewhere  between  17-  and 
20,000  new  jobs  for  the  American  people. 

So,  this  is  not  just  some  academic  exercise.  The  dollars  that  we 
spend  on  export  promotion  relate  directly  to  our  ability  to  grow  this 
economy  and  create  high-wage,  high-quality  jobs  for  the  American 
people. 

Senator  Kerry.  Mr.  Secretary,  last  Friday  there  was  a  front  page 
article  in  the  New  York  Times  regarding  global  warming,  suggest- 
ing that  it  resumed  again  in  1994,  and  the  climate  data  support 
that.  One  of  the  issues  on  the  table  today  is  the  global  change  re- 
search programs  budget.  Again  it  is  spending  related  as  so  much 
is  today.  But  in  1990  Senator  Gore,  Senator  Rollings,  and  I  and 
others  joined  together  to  pass  the  Global  Change  Research  Act, 
which  was  an  effort  to  bring  together  all  of  the  departments, 
NOAA,  NASA,  EPA,  et  cetera,  to  coordinate  a  comprehensive  proc- 
ess of  getting  information  in  order  to  make  smart  decisions,  sci- 
entifically based  decisions  about  the  environment  and  so  forth. 

Now  suddenly  there  is  new  talk,  in  this  new  climate  of  down- 
sizing, to  suggest  that  that  program — it  passed  the  Senate,  inciden- 
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tally,  100  to  nothing — is  a  politically  driven  program  rather  than 
scientifically  driven  and  ought  to  be  cut. 

Would  you  comment  on  that  and  tell  us  perhaps  for  the  record 
why  the  Grovemment  ought  to  be  involved  in  this  particular  re- 
search? 

Secretary  Brown.  I  do  not  know  who  else  is  going  to  do  it,  Sen- 
ator. I  think  it  would  be  a  mistake  to  have  cuts  in  that  program. 
It  has  had  broad  bipartisan  support.  It  is  in  fact  a  partnership  with 
the  university  community,  and  it  conducts  basic  scientific  research 
geared  toward  documenting,  understanding,  and  predicting 
changes  in  the  physical  and  climate  system  through  observations 
and  analytical  studies. 

It  is  the  kind  of  thing  that  brings  the  university  community, 
agencies  of  the  Federal  Government,  everybody  together  moving  in 
the  same  direction  with  a  common  sense  of  mission  and  purpose. 

We  often  talk  about  who  else  can  do  things.  How  can  we  pri- 
vatize, for  example.  There  are  certain  things  that  certainly  ought 
to  be  privatized. 

This  is  one  that  I  think  Government  does  a  good  job  of,  working 
with  the  private  sector  through  the  university  community,  and  I 
would  hope  that  there  would  not  be  cuts,  certainly  cuts  of  a  signifi- 
cant nature  in  that  effort. 

Senator  Kerry.  Would  you  say  that  it  is  adequately  fiinded  now 
to  do  the  research  level  that  we  ought  to  be  doing,  given  the  sci- 
entific questions  still  outstanding? 

Secretary  Brown.  We  are  struggling  along.  Senator  Kerry.  For- 
tunately, we  have  got  terrific  leadership.  Dr.  Jim  Baker  I  think  has 
done  a  wonderful  job  running  NCAA,  and  I  think  it  is  that  leader- 
ship that  has  really  focused  on  how  we  better  use  resources,  how 
we  get  the  biggest  bang  for  the  buck,  so  to  speak. 

So,  obviously,  I  wish  that  we  had  more  to  work  with.  But  we  un- 
derstand in  these  times  of  budget  restraints  that  we  have  got  to 
do  better  with  what  we  have  got.  And  I  think  for  now  we  believe 
that  we  can  do  a  good  job,  an  adequate  job  with  what  we  have.  We 
certainly  would  not  want  to  see  cuts  in  that  program. 

Senator  Kerry.  I  see  that  my  time  is  up.  Mr.  Chairman,  I  have 
to  go  to  another  hearing  on  Mexico.  If  we  could  leave  the  record 
open  for  possible  additional  questions  I  would  appreciate  it. 

Senator  Burns.  The  record  will  remain  open.  Senator  Kerry,  and 
we  thank  you. 

Senator  Burns.  Mr.  Secretary,  I  just  have  a  couple  more  ques- 
tions. Going  back  to  your  statement  awhile  ago  where  we  see  cor- 
porations, both  small  and  big,  who  used  to  budget  anywhere  from 
7  to  8  percent  of  their  overall  budget  to  R&D  are  not  doing  it  now. 
And  we  know  that  Government  policy  sometimes  changes  the  be- 
havior and  actions  through  tax  policy  or  whatever,  behaviors 
change. 

I  am  wondering  if  they  think,  well,  if  the  Federal  Government  is 
going  to  fund  R&D,  then  we  can  take  those  resources  and  put  them 
somewhere  else.  Or,  what  is  your  attitude  if  the  Federal  Govern- 
ment was  not  even  in  the  business  of  funding  R&D.  Would  they  go 
back  and  reestablish  or  restore  those  funds  for  R&D  just  to  ensure 
their  own  survival? 
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Secretary  Brown.  Well,  I  do  not  believe  so,  Mr.  Chairman.  I 
think  some  of  them  would  be  out  of  business  4  or  5  years  from  now. 
They  certainly  would  not  be  competitive. 

I  think  what  we  are  seeing  is  a  response  to  the  globalization  of 
the  marketplace  and  the  smaller  margins  that  exist  in  most  of 
these  highly  competitive  businesses. 

I  cannot  believe  that  the  relatively  small  amount  of  money  that 
we  are  talking  about — you  made  reference  to  the  amount  of  the 
whole  NIST  budget  in  your  opening  remarks.  That  could  not  be  the 
incentive  for  all  the  companies  in  America  having  those  kinds  of 
dramatic  cutbacks  in  R&D  spending.  I  mean,  we  are  talking  about 
somewhere  between  1  and  2  percent  of  all  Federal  R&D  for  the 
kinds  of  programs  that  I  have  made  reference  to. 

Senator  Burns.  Also,  I  understand  the  administration's  goal  is  to 
increase  its  current  numbers  of  manufacturing  technology  centers, 
and  smaller  efforts  from  44  to  100  by  1997.  I  think  that  is  in  your 
plans. 

If  this  is  true,  how  do  you  decide?  What  criteria  are  used  in  plac- 
ing those  new  centers  wnere  they  should  be  located,  and  what  are 
the  strengths  and  weaknesses  of  the  current  network  of  manufac- 
turing technology  centers? 

Secretary  Brown.  Well,  we  try  to  place  them,  Mr.  Chairman,  in 
proximity  to  where  there  are  manufacturers,  where  people  are  ac- 
tually engaged  in  manufacturing,  and  to  place  them  in  a  way  that 
they  are  connected  with  or  can  be  connected  with  those  manufac- 
turers. 

We  would  like  to  get  good  geographic  spread.  We  would  like  to 
have  good  spread  between  rural  and  urban  America.  We  do  not 
want  centers  just  on  the  east  coast  and  just  on  the  west  coast.  They 
need  to  be  all  over  America. 

We  have  mapped  out  our  future  plans.  We  would  be  glad  to 
share  that  with  you.  We  think  it  has  been  done  after  a  lot  of  very 
sensible  analysis  as  to  where  we  can  have  the  greatest  impact,  but 
I  am  very  sensitive  to  the  concerns  that  you  expressed  and  those 
that  Senator  Pressler  expressed,  to  make  sure  that  we  deal  with 
the  needs  of  rural  manufacturers  as  well. 

Senator  Burns.  Some  would  argue  the  most  effective  way  for  the 
Federal  Government  to  enhance  our  ability  to  compete  is  through 
measures  that  do  not  require  a  lot  of  taxpayer  dollars.  And  you 
were  stating  a  while  ago  maybe  the  tax  incentives  are  probably 
more  expensive  than  the  program  that  we  are  on  now.  I  find  that 
interesting. 

But  some  would  say  deregulation,  antitrust,  product  liability,  vig- 
orous enforcement  of  existing  trade  agreements — do  you  agree  witn 
that  assessment? 

Secretary  Brown.  All  of  those  ought  to  be  looked  at.  I  think  we 
are  at  stage  in  our  development,  in  looking  to  the  future,  and  at- 
tempting to  be  more  globally  competitive,  where  we  need  to  look  at 
all  of  those  things,  Mr.  Chairman. 

Senator  Burns.  With  the  new  technologies  coming  down,  and  of 
course  the  location  of  your  centers,  your  manufacturing  technology 
centers,  I  have  always  held  the  view  that  as  long  as  our  technology 
continues  and  our  telecommunications,  that  States  like  South  Da- 
kota and  States  like  Montana  in  rural  America  can  participate  be- 
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cause  the  ability  to  move  and  exchange  information  is  much  great- 
er now  than  it  ever  has  been,  and  I  would  say  that  the  information 
highway  that  has  been  talked  about  all  over  this  country  is  playing 
a  big  role  in  that. 

Have  you  centered  any  attention  to  this  technology? 

Secretary  Brown,  Yes,  we  have,  Mr.  Chairman,  and  I  know  of 
your  longstanding  interest  in  telecommunications  matters.  We  have 
had  the  chance  to  discuss  them  before. 

We  have  some  basic  principles  that  we  are  pursuing.  One  is  we 
want  to  encourage  investment.  It  is  very  important.  This  informa- 
tion superhighway  is  going  to  be  built  by  the  private  sector,  not  by 
Government. 

Second,  we  want  to  encourage  competition.  Competition  is  good 
for  the  consumers.  Higher  quality,  good  products  and  services, 
lower  prices. 

Third,  we  want  to  encourage  interoperability  so  that  when  we 
build  these  networks  all  over  America  we  want  to  make  sure  they 
fit  together,  that  they  can  be  connected. 

And  fourth,  we  want  to  encourage  universal  service.  We  do  not 
want  to  create  a  society  of  information  have's  and  information 
have-not's  with  this  new  technology.  We  want  to  use  telecommuni- 
cations technology  to  close  gaps  that  exist  in  America,  whether 
they  are  gaps  in  delivery  of  health  care  services — I  was  at  Fairfax 
Hospital  a  couple  of  months  ago  with  Senator  Rockefeller  being  in- 
volved in  a  demonstration  of  providing  health  care  services,  diag- 
nostic services,  to  a  rural  West  Virginia  community  using  the  best 
technology  at  Fairfax  Hospital.  It  is  unbelievable  wnat  can  be  done. 

It  ought  to  be  done  in  delivering  educational  services.  I  was  at 
a  school  in  Harlem  a  couple  of  months  ago,  not  far  from  where  I 

frew  up,  where  I  saw  the  enthusiasm  of  young  junior  high  school 
ids,  who  did  not  used  to  come  to  school,  who  now  come  early  and 
stav  late;  of  a  faculty  and  a  principal  that  come  in  over  the  week- 
end to  put  the  wiring  in  so  that  these  desktop  computers  can  be 
installed. 

And  I  saw  the  interest  in,  and  thirst  for,  knowledge  that  these 
kids  developed.  And  so  these  are  all  things  that  telecommuni- 
cations technology  needs  to  be  used  for. 

And  the  way  that  you  described  it,  Mr.  Chairman,  we  partici- 
pated in — I  chaired  a  United  Nations  conference  in  Columbus,  Ohio 
in  December  where  the  focus  was  on  how  we  can  get  small  and  me- 
dium sized  businesses  into  the  export  marketplace  without  them 
ever  having  to  leave  home,  so  they  can  do  it  by  the  use  of  tele- 
communications technology  from  wherever  they  are  in  America, 
which  speaks  to  the  opportunity  that  you  presented. 

So,  all  of  those  things  are  things  that  we  are  exploring. 

Senator  Burns.  Over  in  another  area,  and  my  time  is  up,  but  be- 
cause of  our  agricultural  industry,  and  that  is  what  pays  the  bills 
in  Montana,  I  still  have  got  a  strong  interest  in  the  National 
Weather  Service's  ongoing  modernization  effort. 

In  vour  own  words,  in  general  the  modernization  effort — is  it  still 
on  schedule  and  to  be  completed  by  the  end  of  this  decade? 

Secretary  Brown.  It  is.  Senator.  We  are  pleased  with  it.  When- 
ever you  move  to  a  new  system  it  is  never  without  some  glitches. 
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Again,  I  think  it  has  been  managed  very  well  by  Jim  Baker  and 
his  colleagues  at  NOAA,  and  we  are  on  schedule. 

Senator  Burns.  And  in  your  own  words,  improvement  in  the  sys- 
tem— are  there  definite  improvements?  Give  us  an  idea  on  how  this 
system  is  going  to  be  better  than  the  old  system? 

Secretary  Brown.  Well,  it  is  a  way  that  we  use  technology  to 
provide  better  services.  As  you  know,  Mr.  Chairman,  it  is  incum- 
bent upon  me  to  certify  before  the  old  system  is  taken  out  that 
there  is  no  degradation  in  service  so  we  assure  America  that  there 
will  be  an  improvement  by  that  process. 

Senator  Burns.  Those  are  all  the  questions  that  I  have  for  the 
Secretary.  Do  you  have  more  questions? 

Senator  Rockefeller.  Yes. 

Senator  Burns.  Senator  Rockefeller. 

Senator  Rockefeller.  One  quick  question  and  two  observations. 
What  saddens  me,  Mr.  Secretary — and  I  happen  to  think  that  you 
are  the  best  Secretary  of  Commerce  we  have  had  during  my  life- 
time, which  extends  longer  than  your  lifetime  so  that  is  a  com- 
pliment. 

Secretary  Brown.  Not  by  much.  [Laughter.] 

Senator  Rockefeller.  The  great  sadness  about  this  whole  thing 
is  that  words  like  ATP  and  MEC  are  acronyms  and  do  not  mean 
a  lot,  that  we  have  two  members  of  the  U.S.  Senate  here  and  we 
had  only  a  maximum  of  five.  Yet,  I  do  not  think  that  Chairman 
Burns  will  call  a  more  important  hearing  during  the  course  of  the 
next  couple  of  years  than  this  one. 

People  just  do  not  know  what  we  could  lose;  that  if  these  pro- 
grams were  to  die  because  of  philosophical  or  ideological  pressures 
that  we  go  back  to  the  short-term,  and  America  goes  back  into  the 
soup  comparatively  once  again. 

Our  economy  has  grown  now  very  substantially  and  very  well, 
but  it  is  not  going  to  keep  growing.  You  know,  we  are  not  going 
to  keep  this  4  percent  business  going.  Some  people  are  thinking 
that  we  will  have  another  year  and  then  maybe  it  will  start  to  drop 
off  again. 

I  think  that  the  ignorance  about  what  the  Advanced  Technology 
Program  means,  the  fact  that  it  is  not  picking  winners  and  losers, 
that  it  is  run  through  a  process  that  is  simply  done  on  the  merits, 
that  it  is  industry  led,  that  it  is  not  Government  led,  that  it  is  not 
Ron  Brown  picked,  that  these  facts  do  not  get  through  and,  there- 
fore, people  who  are  ideological  say  let  us  just  destroy  this  because 
it  picks  winners  and  losers.  Nobody  comes  up  and  fights  them,  or 
at  least  on  a  mass  scale,  because  most  people  do  not  know  what 
we  are  talking  about  because  these  are  both  relatively  new — ATP 
started  in  1988  with  President  Bush — and  they  do  not  know. 

So,  I  would  just  say  strongly  that  I  think  that  members  of  the 
Senate  have  an  obligation  to  understand  what  the  Advanced  Tech- 
nology Program  means,  what  manufacturing  extension  centers 
mean,  what  that  meant  to  a  small  community  in  West  Virginia 
when  they  took  28  jobs  away  from  the  Swedes  and  put  it  into  the 
hands  of  our  people  that  have  the  highest  unemployment  rate  in 
the  Nation.  That  is  observation  No.  1. 
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And  observation  No.  2  is  nobody  knows  what  the  U.S.  Foreign 
and  Commercial  Service  is.  But  let  me  put  it  to  you  in  terms  which 
if  people  did  they  would  fight  to  keep  the  program. 

I' spent  a  lot  of  time  in  Japan.  I  went  to  school  in  Japan,  spoke 
the  language,  and  I  have  gone  to  Japan  every  year,  usually  twice 
a  year.  This  year  I  took  with  me  38  West  Virginians  from  20  dif- 
ferent business.  We  worked  with  your  Department  and  Lauri  Fitz- 
Pegado's  U.S.  and  Foreign  Commercial  Service,  and  they  did  a  job 
in  matching  up  the  particular  types  of  industries  that  we  were  tak- 
ing, virtually  all  of  them  small.  One  of  them  had  two  employees, 
one  of  them  had  six.  You  know,  I  would  say  10  or  15  or  20  was 
the  average.  Yes,  we  had  a  couple  of  big  ones. 

And  they  went  over  to  Japan.  We  went  over  to  Taiwan.  And  we 
were  so  well  matched  up,  and  the  work  had  been  so  well  done,  that 
when  we  returned  half  of  the  businesses  that  went  over  came  back 
with  contracts,  or  contracts-about-to-be,  which  is  by  definition  im- 
possible when  you  go  to  Japan. 

Now,  we  also  had  to  work  with  the  export  part  of  MITI.  But, 
again,  if  somebody  says  U.S.  Foreign  and  Commercial  Service  in 
the  blind,  they  say  let  us  get  rid  of  that.  That  has  nothing  in  it 
for  me. 

Well,  I  have  got  a  whole  bunch  of  small  business  people  in  West 
Virginia  who  would  slit  their  throats  for  the  Foreign  and  Commer- 
cial Service  right  now  because  they  know  and  saw  what  it  did  for 
them  in  contracts  that  allowed  them  to  put  West  Virginians  to 
work. 

So,  I  just  plea,  Mr.  Chairman,  that  we  deal  in  this  whole  debate 
in  facts,  in  reality,  in  possibilities,  not  in  ideology. 

I  thank  the  Chairman. 

Senator  Burns.  I  am  glad  to  hear  that  you  speak  Japanese. 

Thank  you  Mr.  Secretary,  for  coming  this  morning,  and  I  think 
this  is  your  first  appearance  before  this  committee,  and  I  look  for- 
ward to  the  next  couple  of  years  working  with  you  in  this.  And  I 
can  assure  you  that  Senator  Rockefeller  and  I  will  be  working  on 
some  new  competitive  legislation  that  is  pointed  in  the  same  direc- 
tion as  S.  4,  and  hope  that  we  can  come  to  a  successful  conclusion 
on  that  because  I  really  believe  that  it  is  needed  and  I  think  it  is 
the  wave  of  the  future.  And  thank  you  for  coming  this  morning. 

Secretary  Brown.  Thank  you  very  much,  Mr.  Chairman.  TTiank 
you,  Senator  Rockefeller. 

Senator  Burns.  We  now  welcome  to  the  committee  the  next 
panel.  Dr.  Mary  Lowe  Good,  who  is  Under  Secretary  for  Technology 
Policy  for  the  Department  of  Commerce;  Dr.  Jim  Baker,  Under  Sec- 
retary for  Oceans  and  Atmosphere;  and  Dr.  Prabhakar,  who  is  Di- 
rector of  the  National  Institute  of  Standards  and  Technology,  and 
that  is  NIST. 

And  it  has  been  my  great  pleasure,  when  I  first  came  to  the  U.S. 
Senate,  in  going  out  and  visiting  the  folks  at  NIST,  an  organization 
that  I  was  not  even  familiar  with  some  6  years  ago,  and  am  famil- 
iar with  their  work. 

We  welcome  you  to  this  committee  this  morning,  and  we  hope 
that  our  working  relationship  will  stay  as  positive  as  it  can  be  in 
this  area. 
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So,  I  would  call  on  statements  now  from  Dr.  Good.  Welcome,  and 
good  morning  to  you. 

STATEMENT  OF  MARY  LOWE  GOOD,  UNDER  SECRETARY  FOR 
TECHNOLOGY  POLICY,  DEPARTMENT  OF  COMMERCE 

Dr.  Good.  Thank  you  very  much,  Mr.  Chairman.  First  of  all,  let 
me  say  both  to  you  and  to  Senator  Rockefeller,  it  is  really  a  pleas- 
ure to  be  here  and  particularly  to  follow  that  outstanding  testi- 
mony which  the  Secretary  set  up  for  us.  So,  we  appreciate  the  op- 
portunity to  be  here. 

And  I  would  just  like  to  second  his  thank  you  for  your  support 
of  S.  4,  and  we  do  hope  that  it  is  possible  to  go  forward  with  some- 
thing similar  to  that  in  this  next  Congress. 

With  that,  let  me  just  say  that  I  come  to  this  position  as  Under 
Secretary  with  a  different  kind  of  background  than  some  of  the 
other  folks  that  you  talk  to,  I  spent  20  years  in  the  academic  com- 
munity doing  basic  research,  13  years  in  the  industry  managing 
commercialization  and  applied  research,  and  a  number  of  years  in 
appointed  positions  in  the  Government  trying  to  help  with  tech- 
nology policy. 

And  as  you  know,  I  was  on  PCAST  in  the  last  administration 
where  some  of  these  programs  actually  got  started  and  got  some 
money  put  into  them  for  the  first  time. 

The  other  thing  that  I  would  say  is  that  I  also  grew  up,  Mr. 
Chairman,  in  a  rural  State  that  would  resemble  yours  in  many 
ways,  which  had  no  manufacturing  other  than  in  the  forest  prod- 
ucts arena,  and  therefore  I  had  to  leave  the  State  to  use  the  edu- 
cation which  that  State  had  provided.  And  so  I  understand  your 
issue  very  much  with  respect  to  how  we  go  about  making  our  pro- 
grams relevant  across  the  board. 

What  I  want  to  do  very  briefly — and  I  will  summarize  very  quick- 
ly. I  would  like  to  put  my  entire  statement  into  the  record  if  I  may, 
and  I  will  try  to  summarize  in  about  5  minutes  the  major  issues 
within  it,  if  tnat  is  OK. 

What  I  want  to  do  is  provide  an  overview  of  the  Nation's  tech- 
nology infrastructure  and  the  Government's  role  in  its  develop- 
ment. And  I  would  like  to  say  just  a  few  words  about  the  position 
of  the  technology  administration's  program  in  that  overall  picture 
of  the  Government's  activity. 

So,  let  me  first  just  say  a  few  words  about  the  technology  admin- 
istration in  the  Department  of  Commerce.  It  is  an  agency  that  in- 
cludes the  National  Institutes  of  Standards  and  Technology,  which 
has  extensive  laboratory  operations  and  extramural  programs,  as 
you  know.  It  also  includes  the  National  Technical  Information 
Service  which  provides  the  data  banks  for  the  Government's 
science  and  technology  documents. 

Now,  through  its  new  electronic  media  that  agency  also  provides 
access  to  the  current  technology  and  business  information  of  the 
Government  to  a  wide  audience  of  customers  through  an  on-line 
system  called  FedWorld. 

NTIS,  however,  is  unique  in  that  it  is  essentially  a  market-driven 
activity  where  its  expenses  are  covered  by  the  sale  of  its  products. 
It  does  not  receive  appropriations. 
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The  third  component  of  the  technology  administration  is  the  Of- 
fice of  Technology  Policy,  which  is  a  small  but  dedicated  group  of 
professionals  who  provide  the  factual  analysis  on  which  we  rely  to 
make  policy  decisions  for  our  programs  and  to  assess  the  tech- 
nology position  of  our  industries  in  the  country  as  a  whole. 

It  is  also  responsible  for  several  Congressional  mandated  activi- 
ties in  the  international  technology  arena  including  the  United 
States-Japan  program,  and  several  of  the  U.S.  science  and  tech- 
nology bilateral  agreements. 

Thus,  my  office  provides  the  management  oversight  for  these 
three  agencies,  which  are  designed  to  support  the  competitive  posi- 
tion of  the  U.S.  technology  based  industries,  both  large  and  small. 

I  have  a  small  brochure  which  I  will  submit  as  part  of  the  record 
which  gives  briefly  the  themes  of  these  three  organizations.  And 
Dr.  Prabhakar,  who  has  provided  outstanding  creative  leadership 
for  NIST,  will  follow  me  with  details  of  the  NIST  programs. 

So,  if  I  could  ask  you  to  focus  on  the  chart  which  I  put  up  which 
is  at  the  back  of  my  testimony.  If  you  would  like  to  look  at  it  up 
close,  it  provides  the  detail  of  Secretary  Brown's  chart  about  the 
connections  between  the  federally  funded  R&D  base  and  the  major 
investment  made  in  technology  by  our  industrial  sector. 

Now,  first  this  chart  indicates  that  we  are  not  confused  as  to  the 
role  of  the  industry  and  the  role  of  the  Grovernment  in  this  tech- 
nology development  area.  Clearly,  the  industrial  sector  is  respon- 
sible for  the  production  of  competitive  products  and  processes,  and 
for  the  creation  of  wealth  and  new  jobs.  The  Grovernment  cannot 
fulfill  these  obligations  and  must  let  the  market  drive  where  these 
technologies  need  to  be  nurtured. 

However,  the  approximately  $70  billion  of  research  and  develop- 
ment funding  that  is  spent  by  the  Federal  Government  is  for  the 
most  part  in  areas  that  are  widely  recognized  as  the  appropriate 
role  for  the  Government. 

For  the  past  50  years,  during  the  cold  war  era,  we  have  funded 
basic  research  particularly  at  our  universities,  and  we  have  pro- 
vided the  resources  for  our  mission  agencies  to  do  the  necessary  ap- 
plied research  and  development  to  meet  their  mission  goals. 

These  mission  related  activities  are  a  major  share  of  that  $70  bil- 
lion, and  they  over  time  have  contributed  to  our  overall  health  and 
prosperity. 

The  early  investments  in  electronics  and  aerospace  for  the  De- 
partment of  Defense  helped  to  create  a  world  class  computer  indus- 
try and  the  aerospace  industry. 

The  dedicated  research  funding  for  the  National  Institutes  of 
Health  have  been  a  major  source  of  the  creative  ideas  which  have 
led  to  the  major  discoveries  and  developments  in  the  pharma- 
ceutical and  medical  industries  of  our  time. 

In  addition,  mission  related  research  has  provided  many  break- 
throughs in  energy  conservation  and  energy  development  which 
would  not  have  been  profitable  for  the  private  sector. 

And  last,  but  not  least,  the  space  technologies  developed  by 
NASA  have  made  major  contributions  to  the  private  sector  in  the 
form  of  new  materials  that  are  aerospace  components  and  satellite 
communications  systems  to  name  just  a  few. 
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Thus,  for  the  last  50  years  our  science  and  technology  policy  has 
been  to  support  fundamental  research  in  our  universities,  and  at 
the  same  time  create  one  of  the  best  cadres  of  technical  talent  in 
the  world. 

This  basic  science  effort  was  coupled  to  our  mission  related  ap- 
plied research  and  development,  which  provided  significant  spinoff 
benefits  to  those  sections  of  the  private  sector  which  met  the  mis- 
sion goals  of  the  Defense  Department,  the  Department  of  Energy, 
and  NASA. 

At  the  same  time,  many  of  these  investments  seemed  an  extraor- 
dinarily high  risk,  and  indeed  some  paid  off  and  others  did  not,  and 
we  all  "know  of  some  of  the  successes  and  some  of  the  failures.  But 
the  fact  that  many  of  these  technology  missions  were  high  risk  did 
not  deter  us  from  seeking  successful  technologies  to  achieve  our 
missions. 

During  that  50  years,  we  also  had  an  industry  which  used  a  sig- 
nificant portion  of  its  income  to  build  a  technology  base  through 
the  legendary  corporate  laboratories  of  companies  like  Greneral 
Electric,  DuPont,  AT&T,  Bell  Laboratories,  and  others  that  all  of 
us  could  name. 

However,  in  the  last  few  years  two  significant  changes  have 
taken  place  which  make  this  policy  inadequate  for  the  next  cen- 
tury. 

The  first  of  these  changes  is  the  brutal  competitiveness  of  a  glob- 
al economy  where  products  and  services  can  be  delivered  from 
many  parts  of  the  world.  To  be  able  to  compete  one  must  provide 
products  and  services  at  a  cost  competitive  price,  at  a  competitive 
quality,  and  delivered  in  a  timely  fashion. 

These  global  competitive  pressures  have  meant  that  our  indus- 
tries have  had  to  rethink  their  investment  in  a  broad  technology 
pool  which  provided  technology  for  themselves  but  also  spilled  over 
for  the  good  of  the  country  ana  the  world  at  large. 

Thus  today,  instead  of  the  broad-based  central  laboratory  activi- 
ties, we  find  our  industries  are  devoting  90  percent  or  so  of  their 
resources  to  shorter  term  product  development  and  process  im- 
provement. 

This  is  not  an  indictment  of  the  industry  but  a  realization  that 
reality  today  requires  this  focus  on  providing  competitive  products 
with  short  lifetimes  and  generally  lower  margins. 

In  addition,  the  current  product  life  cycle  requires  the  renewal  of 
products  or  the  replacement  of  products  by  new  ones  on  a  much 
faster  time  scale  than  our  old  linear  research  to  product  develop- 
ment mold  would  allow. 

In  the  electronics  industry,  the  lifetime  of  a  new  model  of  per- 
sonal computer  today  is  less  than  2  years.  Thus,  our  old  way  of 
doing  business  where  we  expected  the  industry  to  develop  much  of 
its  own  long-term  enabling  and  emerging  technologies  with  a  new 
product  cycle  of  15  years  is  obsolescent  and  unworkable. 

Today  we  must  rethink  how  this  system  works  and  what  is  re- 
quired to  optimize  it  for  the  maximum  production  of  high  quality 
jobs  and  wealth  creation  in  the  United  States. 

I  believe  that  we  have  no  choice  but  to  engage  the  industry  in 
partnerships  with  the  Government  which  provide  a  market  pool  for 
technologies  out  of  the  Government  base,  and  where  we  provide  the 
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infrastructure  and  environment  necessary  for  a  successful  business 
climate. 

I  see  our  technology  programs  as  the  bridge  that  provides  that 
rapid  market-driven  technology  utilization  and  commercialization. 

Now,  the  range  of  partnership  activities  which  are  given  on  this 
chart  represent  about  5  percent  of  the  total  R&D  budget  of  the 
United  States.  I  believe  that  is  one  of  the  most  critical  elements  of 
our  science  and  technology  policy  of  today. 

And  what  I  would  like  to  leave  you  with  is,  I  would  urge  us  to 
understand  the  system  and  how  it  works  and  what  the  essential 
components  of  it  are.  It  is  simply  not  enough  to  do  fundamental 
basic  research  and  mission  R&D,  and  hope  that  our  industrial  sec- 
tor will  be  able  to  utilize  that  tech  base  in  both  a  timely  and  effec- 
tive manner. 

All  of  our  competitors  have  looked  at  ways  to  bridge  this  gap, 
and  many  of  them  are  spending  a  significantly  higher  proportion 
on  this  than  we  are,  and  you  saw  the  Secretary's  charts. 

However,  it  is  my  view  that  our  approach  of  using  industry  led 
partnerships  between  the  Government  and  the  industry  are  by  far 
the  most  efficient  and  cost  effective  way  to  go.  In  fact,  I  believe 
that  we  will  not  have  the  growth  in  our  technology  based  industries 
at  the  turn  of  the  century  that  will  sustain  our  momentum  if  these 
activities  are  not  only  engaged  in  but  are  also  well  done. 

So,  we  welcome  your  inquiry  about  them,  and  we  welcome  your 
attention  to  them.  And  we  invite  you  to  review  each  and  every  one 
of  them  in  the  detail  that  is  required  to  decide  whether  each  pro- 
gram contributes  to  this  overall  system  that- 1  have  described. 

I  believe  that  it  is  not  a  question  as  to  whether  these  programs 
should  be  done.  It  is  a  question  of  whether  or  not  thev  are  contrib- 
uting to  the  increasing  momentum  necessary  to  make  the  entire 
system  work  for  our  long-term  well  being. 

I  personally  believe  that  our  future  economic  position  in  the 
world  depends  on  how  wisely  and  effectively  we  utilize  our  tech- 
nology base,  and  how  we  diffuse  that  technology  into  our  manufac- 
turing and  service  industries  in  a  way  that  allows  the  United 
States  to  maintain  a  reasonable  fraction  of  its  wealth  creating  ac- 
tivities here  on  American  soil. 

That  means,  Mr.  Chairman,  that  making  choices  between  things 
like  the  R&D  tax  credit  and  our  technology  partnerships  is  both  a 
false  and  dangerous  exercise.  The  R&D  tax  credit  can  support  the 
industry's  current  R&D  activities  and  provide  an  incentive  for 
doing  more,  and  we  should  do  that; 

But  these  partnerships  will  provide  the  technology  base  for  the 
21st  century.  They  work  together.  They  are  not  competitive. 

So,  as  we  finish  with  these,  if  I  can  answer  any  questions  I  would 
be  more  than  happy  to  do  so. 

[The  prepared  statement  of  Dr.  Good  follows:] 

Prepared  Statememt  of  Mary  L.  Good 

Chairman  Bums,  Senator  Rockefeller,  it  is  a  pleasure  to  testify  before  you  today 
on  the  status  and  direction  of  the  Technology  Administration  of  the  Department  of 
Commerce,  and  the  Clinton  Administration's  overall  technology  policy. 

Chairman  Burns,  I  particularly  want  to  thank  you  for  your  strong  support  of  the 
Department's  technology  initiatives  over  the  course  of  your  career.  Although  we 
were  unsuccessful  in  getting  S.  4,  the  "National  Competitiveness  Act,"  passed  last 
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year,  your  sponsorship  of  that  legislation  and  hard  work  in  that  eflbrt  were  well  rec- 
ognized— both  in  industry  and  in  government.  I  want  to  personally  thank  you  for 
your  leadership  last  year,  and  look  Torward  to  working  with  you  and  the  entire  Com- 
mittee in  the  years  ahead. 

I  came  to  my  position  as  Under  Secretary  for  Technology  in  the  Department  of 
Commerce  from  a  somewhat  varied  background.  I  spent  over  20  years  in  the  Louisi- 
ana State  University  system  as  a  Professor  of  Chemistry  and  a  Professor  of  Material 
Science  in  the  Engineering  Research  Division.  During  those  years  I  was  fortunate 
enou^  to  be  able  to  conduct  significant  research  with  support  from  the  U.S.  Atomic 
Energy  Commission,  the  National  Science  Foundation  and  the  National  Sea  Grant 
Program.  I  used  those  research  resources  to  train  several  Ph.D.  and  Masters  degree 
students,  as  well  as  a  number  of  undergraduates  and  postdoctoral  fellows.  Our  re- 
search broke  new  ground  in  several  areas  of  fundamental  inorganic  chemistry  and 
in  the  early  development  of  pre-commercial  coating  materials  and  catalysts  for 
chemical  processing. 

I  followed  that  experience  with  13  years  in  industry  as  a  research  manager  and 
finally  as  a  Senior  Vice  President  for  Technology  for  Allied  Signal,  a  company  with 
extensive  businesses  in  aerospace,  automotive  components,  and  chemical  products. 
I  also  spent  11  years  as  a  Presidential  Appointee  on  the  National  Science  Board, 
with  three  of  those  years  as  the  Chairman  of  the  governing  body  of  the  National 
Science  Foundation.  I  also  spent  two  years  on  the  President's  Committee  of  Advisors 
for  Science  and  Technology  auring  the  last  Administration. 

I  provide  this  background  only  to  indicate  that  my  views  on  science  and  tech- 
nology policy  that  is  relevant  for  this  post-Cold  War  era  is  colored  by  these  experi- 
ences in  basic  science,  commercial  research  and  development,  and  science  and  tech- 
nology policy.  This  background  and  my  interest  in  what  I  perceive  to  be  one  of  the 
greatest  issues  for  the  mture  convinced  me  to  accept  this  current  Presidential  ap- 
pointment to  help  ^ide  and  manage  the  civilian  technology  efforts  of  the  govern- 
ment. In  terms  of  mvestment  for  our  future  and  as  the  key  to  our  continued  eco- 
nomic security,  I  believe  that  our  science  and  technology  activities  are  of  the  utmost 
importance. 

Thus,  I  want  to  provide  an  overview  of  the  nation's  technology  infrastructure  and 
the  government's  role  in  its  development,  as  well  as  position  the  Technology  Admin- 
istration's program  in  the  overall  picture  of  the  government's  activity. 

First,  a  few  words  about  the  Technology  Administration  in  the  Department  of 
Conmierce.  This  agency  includes  the  National  Institute  of  Standards  and  Tech- 
nology with  its  extensive  laboratory  operations  and  its  extramural  programs  in 
Manufacturing  Extension,  Advanced  Technology,  and  Quality  programs. 

It  also  includes  the  National  Technical  Information  Service,  which  provides  the 
data  banks  for  the  government'  science  and  technology  documents.  Through  its  new 
electronic  media  it  also  provides  access  to  the  current  technology  and  business  infor- 
mation of  the  government  to  a  wide  audience  of  customers  through  an  on-line  sys- 
tem called  FedWorldTM.  NTIS  is  unique  in  that  it  is  essentially  a  market  driven  ac- 
tivity, where  its  expenses  are  covered  by  the  sale  of  its  products. 

The  third  component  of  the  Technology  Administration  is  the  OfTice  of  Technology 
Policy  which  is  a  small  but  dedicated  group  of  professionals  who  provide  the  factual 
analysis  on  which  we  rely  to  make  policy  decisions  for  our  programs  and  to  assess 
the  technology  position  of  our  industries  and  the  country  as  a  whole.  It  is  also  re- 
sponsible for  several  congressionally-mandated  activities  in  the  international  tech- 
nology arena,  including  the  U.S. -Japan  Program  and  several  of  the  U.S.  science  and 
technology  bilateral  agreements. 

Thus,  my  office  provides  the  management  oversight  for  these  three  agencies  which 
are  designed  to  support  the  competitive  position  oi  the  U.S.  technology-based  indus- 
tries both  large  and  small.  Our  small  brochure  which  I  will  submit  as  part  of  the 
record  indicates  very  briefly  the  major  themes  of  these  three  organizations. 

Dr.  Prabhakar,  the  Director  of  MST,  will  follow  me  with  detailed  analysis  of  the 
NIST  programs  so  I  will  not  go  into  detail  about  those  programs.  I  would  invite  you 
and  your  staffs  but  to  NTIS  to  see  how  a  modem  on-line  information  system  works 
and  to  assess  NTIS'  contribution  to  our  competitiveness  through  its  rapid  on-line 
technology  information  delivery  system. 

The  specific  activities  of  the  Omce  of  Technology  Policy  are  very  important  to  our 
overall  function  but  I  will  defer  in  the  interest  oi  time  in  talking  about  them  in  de- 
tail. [I  would  like  to  point  out,  however,  that  over  the  next  two  months  that  office 
will  deliver  to  the  Congress  a  manufacturing  assessment  document  which  will  ex- 
plore the  diversity  of  if.S.  manufacturing  and  provide  a  review  of  the  contributions 
of  the  manufacturing  sector  to  the  economy  as  a  whole.  I  can  think  of  no  more  im- 
portant information  piece  that  is  needed  for  our  continued  debate  on  the  technology 
needs  of  our  manufacturing  industries.  OTP  will  also  within  the  next  two  months 
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provide  a  Congressionally-mandated  report  on  federal  technology  partnershios.  This 
document  is  in  response  to  the  Stevenson-Wydler  Act  to  comment  and  analyze  the 
effectiveness  of  the  technology  transfer  activities  of  the  Executive  Branch.  Clearly, 
this  report  is  important  in  our  decision-making  process  of  which  of  these  activities 
need  to  be  improved,  eliminated,  or  strengthened.  FinalW,  OTP  will  provide  a  de- 
partmental document  entitled  "Technology  and  Tomorrow  which  will  provide  the  vi- 
sion and  strategy  which  guides  our  current  Civilian  Technology  Policy.  We  believe 
these  contributions  from  OTP  will  provide  value  both  to  us  and  to  you  at  this  critical 
time  in  our  decisions  on  what  investments  the  nation  must  make  in  our  future  tech- 
nology base.]  So  instead  of  following  up  on  the  details  of  the  activities  in  these  bu- 
reaus, I  would  like  to  spend  the  rest  of  my  time  putting  our  technology  policy  in 
context.  My  previous  experience  will  be  evident  from  my  comments  on  my  evalua- 
tion of  where  we  are  today  and  what  we  must  do  to  maintain  a  technological  com- 
petitive edge  which  will  provide  high  quality  jobs  for  our  children  and  our  grand- 
children. 

If  I  could  ask  you  to  focus  on  the  chart  which  I  have  prepared  you  can  see  that 
it  provides  the  detail  of  Secretary  Brown's  chart  of  the  connections  between  the  fed- 
erally-funded R&D  base  and  the  major  investment  made  in  technology  by  our  indus- 
trial sector. 

First,  this  chart  indicates  that  we  are  not  confused  as  to  the  role  of,  the  industry 
and  the  role  of  the  government  in  this  technology  development  area.  Clearly  the  in- 
dustrial sector  is  responsible  for  the  production  of  competitive  products  and  proc- 
esses and  the  creation  of  wealth  and  new  jobs.  The  government  cannot  fulfill  these 
obligations  and  must  let  the  market  drive  where  these  technologies  need  to  be  nur- 
tured. 

However,  the  approximately  $70  billion  of  research  and  development  funding  that 
is  spent  by  the  Federal  Government  is  for  the  most  part  in  areas  that  are  widely 
recognized  as  the  appropriate  role  for  the  government.  For  the  past  50  years  during 
the  Cold  War  era,  we  have  funded  basic  research,  particularly  at  our  universities, 
and  we  have  provided  the  resources  for  our  mission  agencies  to  do  the  necessary 
applied  research  and  development  to  meet  their  mission  goals.  These  mission-relat- 
ed activities  are  a  major  share  of  the  $70  billion  and  they,  over  time,  have  contrib- 
uted to  our  overall  health  and  prosperity.  The  early  investments  in  electronics  and 
aerospace  by  the  Department  of  Defense  helped  to  create  our  world-class  computer 
industries  and  the  aerospace  industry.  The  dedicated  research  funding  for  the  Na- 
tional Institutes  of  Health  has  been  the  major  source  of  the  creative  ideas  which 
have  led  to  the  major  discoveries  and  developments  in  the  pharmaceutical  and  medi- 
cal industries  of  our  time.  In  addition,  mission-related  research  has  provided  msmy 
breakthroughs  in  energy  conservation  and  energy  development  which  would  not 
have  been  profitable  for  the  private  sector.  And  last  but  not  least,  the  space  tech- 
nologies developed  by  NASA  have  made  major  contributions  to  the  private  sector  in 
the  form  of  new  materials,  better  aerospace  components,  and  new  satelUte  commu- 
nication systems,  to  name  just  a  few. 

Thus,  for  the  last  50  years  our  science  and  technology  policy  has  been  to  support 
fundamental  research  in  our  universities  and  at  the  same  time  create  one  of  the 
best  cadres  of  technical  talent  in  the  world.  This  basic  science  effort  was  coupled 
to  our  mission-related  applied  research  and  development,  which  provided  significant 
"spin-off'  benefits  to  those  sections  of  the  private  sector  which  met  the  mission  goals 
of  the  Defense  Department,  the  Department  of  Energy,  and  NASA.  At  the  same 
time,  many  of  these  investments  seemed  extraordinarily  high  risk  and  indeed  some 
paid  oft  and  others  did  not.  But  the  fact  that  many  of  these  technology  missions 
were  high  risk  did  not  deter  us  from  seeking  successful  technologies  to  achieve  our 
missions.  During  that  50  years,  we  also  had  an  industiy  which  used  a  significant 
portion  of  its  income  to  build  a  technology  base  through  the  legendary  corporate  lab- 
oratories of  companies  like  General  Electric,  Dupont,  AT&T  Bell  Laboratories,  and 
others  that  all  of  us  could  name. 

However,  in  the  last  few  years,  two  significant  changes  have  taken  place  which 
make  this  policy  inadequate  for  the  next  century.  The  first  of  these  changes  is  the 
brutal  competitiveness  of  a  global  economy  where  products  and  services  can  be  de- 
livered from  many  parts  of  the  world.  To  be  able  to  compete  one  must  provide  prod- 
ucts and  services  at  a  cost-competitive  price,  at  a  competitive  quality,  and  delivered 
in  a  timely  fashion.  These  global  competitive  pressures  have  meant  that  our  indus- 
tries have  had  to  rethink  their  investment  in  a  broad  technology  pool  which  pro- 
vided technology  for  themselves  but  also  spilled  over  for  the  good  of  the  country  and 
the  world  at  large.  Thus  today,  instead  of  the  broad-based  central  laboratory  activi- 
ties, we  find  our  industries  are  devoting  90%  or  so  of  their  resources  to  shorter-term 
product  development  and  process  improvement.  This  is  not  an  indictment  of  the  in- 
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dustry,  but  a  realization  that  reality  today  requires  this  focus  on  providing  competi- 
tive products  with  short  lifetimes  and  generally  lower  margins. 

In  addition,  the  current  product  life  cycle  requires  the  renewal  of  products  or  the 
replacement  of  products  by  new  ones  on  a  much  faster  time  scale  than  our  old  linear 
research-to-proQuct  development  mold  would  allow.  In  the  electronics  industry,  the 
lifetime  of  a  new  model  of  personal  computer  is  less  than  two  years. 

Thus,  our  old  way  of  doing  business  where  we  expected  the  industry  to  develop 
much  of  its  own  long-term  enabling  and  emerging  technologies  with  a  new  product 
cycle  of  15  years  is  obsolete  and  unworkable.  Today  we  must  rethink  how  this  sys- 
tem works  and  what  is  required  to  optimize  it  for  the  maximum  production  of  high 
quality  jobs  and  wealth  creation  in  the  United  States. 

I  believe  that  we  have  no  choice  but  to  engage  the  industry  in  partnerships  with 
the  government  which  provide  a  market  pull  for  technologies  out  of  the  government 
base  and  where  we  provide  the  infrastructure  and  environment  necessary  for  a  suc- 
cessful business  climate.  I  see  our  technology  programs  as  the  bridge  that  provides 
that  raped  market-driven  technology  utilization  and  commercialization. 

So  my  chart  indicates  that  we  have  certain  activities  that  are  designed  to  support 
specifically  small  businesses  and  new  technology  start-ups.  The  SBIR,  or  Small 
business  Innovative  Research  Program  which  in  1995  will  be  slightly  over  $1  billion 
should  be  used  to  promote  high-tech  start-up  companies  and  small  companies  with 
new  high-tech  product  ideas.  In  today's  world  it  is  difiicult  for  individuals  and  small 
companies  with  creative  technical  ideas  to  get  venture  capital  to  develop  those 
ideas.  Thus,  mechanisms  like  the  SBIR  Program  should  be  used  to  bridge  that  gap 
so  that  the  ideas  can  be  developed  to  the  point  where  outside  private  capital  can 
be  raised  to  continue  the  development. 

In  addition,  the  Manufacturing  Extension  Partnership  is  designed  to  provide  ac- 
cess for  small  and  medium-sized  manufacturers  to  appropriate  technologies  to  let 
them  be  competitive  both  in  the  American  market  and  around  the  world.  Today, 
even  small  manufacturers  must  be  globally  competitive  even  if  they  sell  only  in  the 
domestic  markets,  because  if  they  are  not  competitive,  they  will  be  faced  with  im- 
ports which  will  erode  their  markets. 

Secondly,  the  two  industry-driven  cost-sharing  programs  of  ATP  and  TRP  provide 
a  playing  field  where  pre-competitive  technologies  can  be  developed  in  concert  with 
consortia  or  other  appropriate  vehicles  to  do  wnat  most  single  companies  would  not 
do,  and  that  is  to  invest  in  long-term  high-risk  technology  development  before  it  is 
clear  what  the  final  product  and  size  of  the  market  may  be.  We  also  have  worked 
very  hard  to  improve  our  technology  transfer  activities  where  the  technology  in  our 
federal  laboratories  can  be  utilized  by  the  private  sector. 

We  have  also  developed  some  strategic  partnerships  with  the  industry,  Sematech 
being  the  earliest  example  of  this  class  of  activities.  I  believe  that  Sematech  has 
been  a  success — with  many  lessons  learned — and  that  the  industry  today  is  quite 
healthy  in  part  because  of  both  the  joint  private  sector-government  funding  and  the 
cooperative  help  the  industry  members  provided  for  each  other  in  this  umbrella  or- 
ganization. 

The  historic  Partnership  for  a  New  Generation  of  Vehicles  with  the  automotive 
industry  is  another  example.  Here  we  have  an  industry  which  provides,  either  di- 
rectly or  indirectly,  about  one  out  of  every  seven  jobs  in  the  United  States.  It  is  im- 
perative that  this  industry  stay  globally  competitive  and  also  meet  the  social  re- 
quirements for  fuel  economy  and  pollution  control.  The  Partnership's  goal  of  im- 
provement in  fuel  efficiency  of  three  times  the  current  family  sedan  is  indeed  a 
stretch.  But  it  is  an  area  where  the  market  will  not  drive  the  result  in  a  rapid  man- 
ner under  the  current  prices  for  petroleum. 

The  other  areas,  so-called  "virtual  partnerships",  are  those  areas  where  the  gov- 
ernment can  act  as  a  catalyst  and  as  a  convener  to  get  industry  groups  together 
to  discuss  roadmaps  for  their  industries  and  to  decide  where  the  technology  holes 
may  be.  In  some  of  these  cases  it  may  be  discovered  that  there  are  technologies 
needed  which  no  one  company  will  undertake  and  there  may  also  be  discoveries 
made  of  technology  opportunities  for  the  private  sector. 

This  range  of  partnership  activities  wnich  presently  expends  about  five  percent 
of  the  total  R&D  budget,  is  perhaps  one  of  the  most  critical  elements  of  our  science 
and  technoloey  policy  of  today.  I  urge  you  to-understand  this  system  and  how  it 
works  and  what  the  essential  components  of  it  are.  It  is  simply  not  enough  to  do 
fundamental  basic  research  and  mission  R&D  and  hope  that  our  industrial  sector 
will  be  able  to  utilize  that  tech  base  in  a  timely  and  effective  manner.  All  of  our 
competitors  have  looked  at  ways  to  bridge  this  gap  and  many  of  them  are  spending 
a  significantly  higher  proportion  on  this  than  we  are.  However,  it  is  my  view  that 
our  approach  of  using  industry-led  partnerships  between  the  government  and  the 
industry  are  by  far  the  most  efficient  and  cost-effective  way  to  go.  In  fact,  I  believe 
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that  we  will  not  have  the  growth  in  our  technology-based  industries  at  the  turn  of 
the  century  that  will  sustain  our  momentum  if  these  activities  are  not  only  engaged 
in  but  well  done. 

We  welcome  your  inquiry  about  them,,  and  we  welcome  your  attention  to  them, 
and  we  invite  you  to  review  each  and  every  one  of  the  them  in  the  detail  that  is 
required  to  decide  whether  each  program  contributes  to  this  overall  system  I  have 
described.  I  believe  that  it  is  not  a  question  as  to  whether  these  programs  should 
be  done,  it  is  a  question  of  whether  or  not  they  are  contributing  to  the  increased 
momentum  necessary  to  make  the  entire  system  work  for  our  long-term  well-being. 

I  personally  believe  that  our  future  economic  position  in  the  world  depends  on 
how  wisely  and  effectively  we  utilize  our  technology  base  and  how  we  difnise  that 
technology  into  our  manufacturing  and  service  industries  in  a  way  that  allows  the 
United  States  to  maintain  a  reasonable  fraction  of  its  wealth-creating  activities  here 
on  American  soil. 

That  means,  Mr.  Chairman,  that  making  choices  between  things  like  the  R&D  tax 
credit  and  our  technologry  partnerships  is  a  false  and  dangerous  exercise.  The  R&D 
tax  credit  can  support  the  industry's  current  R&D  activities  and  provide  an  incen- 
tive for  doing  more.  Our  partnerships  will  provide  the  technology  oase  for  the  21st 
century.  They  work  together;  they  do  not  compete. 

If  I  can  answer  any  questions,  I  would  be  more  than  happy  to  do  so.  I  very  much 
appreciate  the  opportunity  to  discuss  these  issues  with  you  . 
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Senator  Burns.  Thank  you,  Dr.  Good.  In  keeping  with  that  Hne, 
Dr.  Prabhakar,  we  will  go  with  your  testimony. 

Dr.  Prabhakar.  Thank  you,  Mr.  Chairman.  It  is  a  pleasure  to  be 
here  with  both  of  you  today.  I  am  really  pleased  that  you  are  tak- 
ing a  very  early  start  and  getting  the  record  built  to  discuss  what 
these  programs  are  all  about. 

Mr.  Chairman,  you  specifically  mentioned  the  growth  that  has 
happened  in  the  programs  at  NIST  as  one  of  the  reasons  it  is  ap- 
propriate to  be  looking  at  the  activities  we  are  engaged  in  today. 
And  you  are  absolutely  right,  the  growth  has  been  rapid  in  the  last 
several  years.  We  have  been  quite  focused  on  how  we  build  that  ca- 
pability to  deliver  value  rather  than  building  bureaucracy.  I  would 
be  happy  to  discuss  that  in  greater  detail. 

But  I  want  to  stress,  as  Secretary  Brown  and  Under  Secretary 
Good  have  done,  that  while  we  are  a  very  small  part  of  overall  Fed- 
eral R&D — this  is  the  first  year  we  have  been  more  than  1  percent 
of  the  Nation's  Federal  R&D  investment — we  are  a  critical  part  of 
these  linkage  programs.  I  like  to  think  of  them  as  the  pillar  pro- 
gram to  help  hold  up  the  roof  of  this  building,  and  link  to  the  foun- 
dation that  the  $70  billion  in  Federal  R&D  is  providing.  And  so  if 
you  look  in  that  portion,  I  think  you  will  find  that  our  role  is  really 
quite  significant,  and  that  is  really  what  I  want  to  try  to  focus  on 
today. 

NIST  programs,  as  you  know,  are  actually  a  portfolio  of  four  dif- 
ferent programs.  They  are  different  mechanisms  to  address  dif- 
ferent industry  needs.  To  begin  with,  our  core  capabilities  and  our 
NIST  laboratories,  the  old  National  Bureau  of  Standards,  our  pred- 
ecessor organization,  if  you  like,  is  that  part  of  our  portfolio  that 
dates  back  nearly  a  century  today.  The  job,  there,  is  to  serve  as  the 
Nation's  measurement  laboratory,  to  provide  the  infrastructural 
technologies  of  measurements  and  standards  and  evaluated  data 
and  test  methods  and  protocols,  so  that  industry  has  a  common 
language  for  its  technical  enterprise.  I  think  that  is  a  job  that  we 
have  done  very  well  and  we  are  strengthening  today. 

In  addition  to  that  traditional  core,  in  1988  when  Congress,  driv- 
en by  this  committee,  changed  our  name,  they  also  gave  us  some 
new  ways  of  doing  business  with  the  industry.  One  of  those  is  the 
Advanced  Technology  Program  (ATP)  that  we  have  been  discussing 
already  this  morning.  The  way  ATP  works,  of  course,  is  to  fund 
projects  in  companies  on  a  cost-shared  basis,  and  here  the  objective 
is  to  help  tackle  the  jobs  that  are  longer-term  and  riskier,  the 
things  that  companies  cannot  do  by  themselves  but  which  can  cre- 
ate tremendous  opportunities  for  our  economy  downstream. 

The  third  program  in  our  portfolio  was  also  begun  in  the  late 
eighties,  and  that  is  our  Manufacturing  Extension  Partnership 
(MEP).  That  includes  the  State  Technology  Extension  Program 
that.  Senator  Rockefeller,  you  and  Mr.  Bohlert  in  the  House  helped 
trigger.  The  MEP  is  designed  to  work  to  provide  access  for  informa- 
tion and  expertise  for  our  smaller  manufacturers,  the  370,000 
smaller  manufacturers  that  are  spread  across  our  country.  In  that 
program  we  work  in  direct  partnership  with  State  and  local  govern- 
ments to  build  that  capability.  Our  focus,  again,  is  the  smaller 
manufacturers  that  need  to  become  more  competitive  and  more  ag- 
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gressive  and  that  we  are  able  to  help  by  giving  them  the  tools  so 
that  they  can  implement  new  technologies  on  their  factory  floors. 

The  fourth  program  in  our  portfolio  is  the  Malcolm  Baldrige  Na- 
tional Quality  Award,  which  of  course  recognizes  the  best  examples 
of  quality  practices  every  year,  but  I  think  much  more  importantly 
also  generates  a  set  of  criteria  that  thousands  and  thousands  of 
companies  and  other  organizations  use  to  improve  their  quality 
processes. 

Underpinning  all  of  these  programs,  underpinning  every  effort 
that  we  have  at  NIST,  are  a  set  of  principles.  And  I  really  want 
to  stress  that  it  is  these  principles  that  we  return  to,  it  is  these 
principles  that  drive  everything  that  we  do,  and  I  think  therefore 
that  it  is  worth  discussing  a  little  bit  what  those  drivers  are. 

First  and  foremost,  we  believe  that  the  appropriate  role  for  the 
Federal  dollar  in  R&D  is  to  tackle  the  longer-term,  the  riskier,  the 
infrastructural  technologies.  We  have  a  long  tradition  in  this  re- 
gard. Our  mechanisms  are  new,  and  I  think  therefore  are  much 
more  effective  in  the  current  global  competition  that  our  companies 
face.  But  again,  we  do  not  think  that  the  Government's  role  is  to 
replace  the  private  sector  investment  that  is,  in  fact,  a  quite  sub- 
stantial investment  in  R&D.  We  treasure  the  fact  that  our  private 
economy  is  so  strong,  the  fact  that  our  companies  are  able  to  take 
technologies  and  turn  them  into  products  and  services,  turn  them 
into  the  profits  and  jobs  that  really  drive  our  economy.  I  think  our 
programs  are  explicitly  designed  to  maximize  the  value  in  our  mar- 
ket economy. 

Second,  a  key  issue  for  us  is  that  priorities  for  all  of  our  pro- 
grams are  driven  by  industry.  For  example,  if  you  look  in  ATP  you 
will  find  that  every  project,  every  program  we  undertake  in  ATP, 
begins  with  an  idea  from  companies,  from  industries,  and  again, 
that  has  been  discussed  this  morning. 

Third,  in  each  activity  at  NIST,  the  funding  decisions  for  where 
the  dollars  are  allocated  are  driven  by  a  rigorous,  competitive, 
merit-based  process.  We  think  that  is  the  best  way  to  ensure  that 
we  are  getting  the  greatest  impact  for  the  dollars  that  we  are  in- 
vesting, and  we  fmd  in  that  process,  again,  for  example,  if  you  look 
in  ATP,  that  small  companies  are  able  to  compete  and  win  because 
we  in  fact  have  a  process  that  is  very  open  for  them.  So  you  will 
see  a  very  substantial  participation,  I  think  quite  appropriately, 
since  they  are  the  places  where  so  much  of  the  innovation  and  en- 
trepreneurship  lies  in  our  economy. 

And  finally,  the  fourth  principle  in  our  activities  is  to  focus  on 
evaluation.  We  believe  in  measuring  the  results  of  these  activities 
so  that  we  can  control  and  improve  our  processes,  but  also  most 
fundamentally  because  we  want  to  make  sure  we  are  delivering 
bottom-line  value  for  the  economy  and  for  our  taxpayers. 

My  full  statement,  which  I  would  like  to  submit  for  the  record, 
has  substantial  details  on  what  each  of  our  programs  are  doing  and 
what  the  early  results  are  in  our  new  programs.  Let  me  just  indi- 
cate in  terms  of  what  we  are  providing  in  terms  of  delivering  re- 
sults for  our  taxpayers  and  our  economy,  first  of  all  that  our  lab- 
oratories have,  again,  nearly  a  century's  history  of  providing  value 
for  our  industries.  I  think  we  have  been  able  to  strengthen  that, 
but  I  think  we  have  a  long  track  record  and  a  demonstrated  ability 
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to  provide  the  infrastructural  technologies  that  have  tremendous 
leverage  in  enabling  our  industries. 

In  our  new  programs,  particularly  the  Advanced  Technology  Pro- 
gram the  Manuiacturing  Extension  Partnership,  it  is  too  early 
today  to  see  full-blown  economic  results  from  those  kinds  of  long- 
term  investment  that  began  just  a  few  years  ago.  But  what  we  do 
know  today  is  that  we  are  seeing  the  early  signs  of  progress  today 
that  will  lead  to  full-blown  economic  results  tomorrow,  and  again, 
we  have  got  the  processes,  I  think,  firmly  in  place  to  make  sure 
that  that  happens. 

Mr.  Chairman,  Senator  Rockefeller,  I  am  serving  in  this  position 
today  because  I  believe  that  the  programs  at  NIST  can  have  the 
greatest  economic  bang-per-buck  of  any  part  of  the  Federal  R&D 
investment.  It  is  not  rocket  science;  it  is  for  a  couple  of  basic  rea- 
sons. We  are  building  on  a  solid  foundation.  It  is  a  foundation  that 
this  committee  helped  to  begin  and  helped  to  form.  Beyond  that, 
our  programs  are  designed  and  implemented  and  evaluated  with 
industry,  with  a  constant  focus  on  economic  results.  That  is  why 
we  come  to  work  every  morning,  and  that  is  how  we  measure  our 
value-added  for  the  taxpayer  when  we  go  home  at  the  end  of  the 
day. 

So  I  am  very  pleased  to  be  here  to  talk  about  our  programs.  I 
would  be  happy  to  discuss  them  in  greater  detail.  Thank  you, 

[The  prepared  statement  of  Dr.  Prabhakar  follows:] 

Prepared  Statement  of  Arati  Prabhakar 

Mr.  Chairman  and  Members  of  the  Subcommittee,  I  welcome  the  opportunity  to 
discuss  with  you  the  work  of  the  National  Institute  of  Standards  and  Technology, 
and  to  explain  how  our  efforts  are  helping  to  strengthen  the  U.S.  economy. 

I  especially  want  to  applaud  you,  Mr.  Chairman,  for  scheduling  an  early  hearing 
that  allows  the  Subcommittee  to  gather  more  facts  about  our  programs  to  help  you 
make  critical  decisions  that  will  anect  the  future  of  U.S.  industry. 

NISTs  mission  is  straightforward  and  unique.  As  part  of  the  Commerce  Depart- 
ment's Technology  Administration,  NIST  promotes  U.S.  economic  growth  by  working 
with  industry  to  develop  and  apply  technology,  measurements  and  standards — pro- 
viding the  basic  technical  infrastructure  needed  by  U.S.  industry.  We  concentrate 
on  industry  because  it  is  industry  that  transforms  technology  into  the  products  and 
services,  the  profits  and  jobs  that  yield  the  true  returns  to  American  taxpayers. 

I  want  to  put  NIST's  efibrts  into  perspective  by  setting  out  four  fundamental  prin- 
ciples that  drive  all  of  our  work: 

•  NIST  focuses  on  critical  jobs  vital  to  the  country's  technology  infrastructure 
that  neither  industry  nor  the  government  can  do  separately.  These  are  technology 
jobs  that  private  companies  cannot  or  will  not  take  on  by  themselves — because  they 
cannot  capture  the  broad-based  benefits  that  will  accrue  to  the  economy  at  large, 
or  because  the  time-frame  is  too  long  and  the  risk  too  great.  Before  we  take  on  a 
task,  we  must  be  assured  that  our  eflorts^do  not  replace  or  substitute  for  any  efforts 
by  the  private  sector. 

•  Industry  drives  all  of  our  priorities  and  plays  a  critical  role  in  helping  us  to 
carry  out  our  work.  Industry's  priorities,  not  government's,  guide  NIST's  work. 

•  Rigorous,  open,  technically  sound  and  competitive  processes  are  the  hallmark 
of  all  of  our  efibrts.  All  of  NIST's  programs  are  strictly  merit-based  and  have  long 
been  executed  free  from  political  influence. 

•  We  rely  heavily  on  evaluation  of  our  work  to  ensure  that  industry  and  the  tax- 
payers are  receiving  the  greatest  possible  return  on  their  investment. 

Mr.  Chairman,  I  will  unabashedly  assert  that  NIST  can  deliver  the  greatest  eco- 
nomic bang  for  the  buck  out  of  the  entire  $70  billion  the  federal  government  invests 
in  research  and  development.  Our  laboratories  already  have  a  90-plus  year  history 
of  working  closely  with  small  and  large  companies,  coupled  with  a  reputation  for 
neutrality  and  technical  excellence.  That  is  why  NIST  was  selected  by  Congress  in 
1988  to  tackle  these  added  assignments — the  Advanced  Technology  Program  and 
the  Manufacturing  Extension  Partnership. 
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Unlike  any  other  R&D-oriented  federal  agency,  everything  we  do  is  designed  to 
ptirtner  with  industry  to  strengthen  our  economy.  Our  successes  in  assisting  U.S. 
companies  are  not  accidental — and  they  are  not  spinoffs.  They  are  the  very  reason 
why  we  exist. 

It  is  still  too  early  to  claim  broad-based  impacts  on  our  economy  for  these  newer 
rograms — they  have  only  recently  moved  out  of  the  start-up  phase.  But  we  already 
ave  indicators  that  point  to  the  kinds  of  successes  that  Congress,  industry  and  aU 
taxpayers  should  demand  from  government  agencies. 

I  will  back  up  those  statements  with  some  details  about  our  efforts.  But  there  is 
one  other  point  I  want  to  highlight. 

NISTs  appropriation  of  $855  million  in  fiscal  year  1995  is  the  only  portion  of  the 
federal  budget  devoted  explicitly  to  enhancing  and  leveraging  industry's  develop- 
ment and  use  of  technology — ana  it  amounts  to  just  over  one  percent  of  federal  R&D 
and  less  than  one-half  of  one  percent  of  the  nation's  total  R&D  expenditures.  As  we 
talk  about  the  value  of  our  enbrts  and  NIST's  impact  in  helping  industry,  we  need 
to  keep  this  sense  of  proportion  in  mind. 

NIST  has  a  portfolio  of  four  major  programs  designed  to  meet  needs  identified  by 
industry.  I  would  like  to  briefly  describe  each  program,  explaining  our  principles, 
our  progress,  and  some  of  the  results  that  we  have  delivered  recently  to  industry. 

ADVANCED  TECHNOLOGY  PROGRAM  (ATP) 

The  Advanced  Technology  Program  is  a  rigorously  competitive  program  which  in- 
vests in  cost-shared  research  by  individual  companies  or  industry-led  joint  ventures. 
The  sole  aim  is  to  develop  high-risk,  potentially  high-payoff  enabling  technologies 
that  otherwise  would  not  be  pursued  at  all  or  in  the  same  market-critical  time 
frame  because  of  technical  risks  and  other  obstacles  that  discourage  private-sector 
investment.  These  other  obstacles  include  long  pay-back  horizons,  or  anticipated  re- 
turns that  are  distributed  so  that  individual  firms  or  specific  industrial  sectors  are 
reluctant  to  invest. 

ATP  is  industry-oriented.  While  government  provides  the  catalyst — and  in  many 
cases,  critical  technical  support — industry  conceives,  manages,  and  executes  each 
ATP  project.  Industry  proposals  are  based  on  the  private  sector's  understanding  of 
market  trends  and  future  opportunities.  All  projects  are  selected  on  the  basis  of  both 
technical  and  business  merit  through  a  fair  and  rigorous  competition  that  draws  on 
both  government  and  private  sector  expert  reviewers. 

Mr.  Chairman,  it  remains  fashionable  to  talk  about  "picking  winners  and  losers." 
That  phrase  truly  yields  more  heat  than  light.  In  one  sense,  "picking  winners  and 
losers  is  the  old  way  of  setting  federal  R&D  priorities.  The  federal  government  long 
ago  picked  agriculture,  aeronautics,  space,  energy  and  health.  The  whole  point  of 
the  ATP  is  to  maximize  economic  impact  by  letting  industry's  ideas — backed  up  by 
their  financial  commitment — determine  what  is  funded.  That  is  the  new  concept  in 
federal  R&D  that  is  embodied  in  the  ATP. 

Suggesting  that  programs  like  the  ATP  pick  winners  and  losers  also  underrates 
the  tremendous  efforts  of  our  industries.  Consider  what  it  really  takes  for  a  com- 
pany to  make  a  winner  in  the  market:  product  development,  manufacturing  and  pro- 
duction, global  marketing  and  sales,  distribution  and  service  systems.  All  of  these 
jobs  belong  to  industry,  and  ATP  is  doing  none  of  them.  ATPs  job  is  to  cost-share 
the  high-nsk,  enabling  R&D  that  is  upstream  of  product  development,  creating  new 
opportunities  for  companies  to  pursue. 

The  acid  test  is  simple:  ask  any  ATP  participant  what  it  will  take  to  launch  a 
successful  product  in  the  marketplace  beyond  the  work  being  performed  with  gov- 
ernment-provided funding.  Their  own  investment  will  always  be  substantially  larger 
than  the  government's  relatively  small  cost-shared  funding.  And  that  added  invest- 
ment comes  not  from  the  ATP,  but  from  the  private  sector. 

I  want  to  emphasize  one  other  feature  about  ATP  that  has  been  too  often  mis- 
represented. The  ATP  works  for  companies  of  all  sizes — the  tiny  startup,  the  me- 
dium size  company,  and  the  large  corporation — as  well  as  combinations  of  compa- 
nies. To  date,  about  half  of  the  ATP  awards  have  gone  to  small  companies  or  joint 
ventures  led  by  a  small  company.  That  represents  a  much  greater  small  business 
involvement  than  typical  federal  R&D  programs. 

ATP  Progress  to  Date 
Overall,  NIST  has  conducted  10  competitions  and  ftinded  177  projects  to  provide 
a  little  less  than  half  the  funding  for  over  a  billion  dollars  of  high-risk  research. 
NIST  has  conducted  five  general  ATP  competitions  open  to  proposals  from  all  areas 
of  technology.  Through  these  general  competitions,  we  have  made  121  awards,  com- 
mitting a  total  of  $332  million  in  ATP  funds  with  $370  million  in  cost-sharing  funds 
from  industry. 
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Through  a  series  of  public  meetings  with  industry,  we  found  widespread  support 
for  the  idea  that  focused  programs  can  help  maximize  the  ATP's  leverage  by  driving 
key  strategic  technology  areas.  Industry  aemonstrated  that  support  by  submitting 
nearly  900  ideas  for  focused  ATP  program  areas  since  October  1993. 

We  have  had  several  thousand  industry  representatives  taking  part  in  our  ATP 
workshops.  Those  sessions  have  tremendous  value,  not  just  in  helping  to  plan  our 
program,  but  in  convening  different  segments  of  industry  to  discuss  mutual  goals 
an(f  interests. 

NIST  has  conducted  five  focused  program  ATP  competitions,  all  in  1994.  We  made 
56  awards,  committing  a  total  of  $224  million  in  ATP  funds  with  $229  niillion  in 
cost-sharing  fiands  from  industry.  Last  month,  based  on  industry  suggestions,  we 
launched  an  additional  six  focused  programs.  We  are  just  beginning  those  competi- 
tions now,  and  industry's  involvement  and  interest  is  very  strong. 

With  a  total  of  11  focused  proCTams  underway,  the  broad  industry  participation 
is  evident  in  the  range  of  topics:  Manufacturing  Composite  Structures;  Information 
Infrastructure  for  Healthcare;  Component-Based  Software;  DNA  Diagnostics;  Com- 

Kuter-Integrated  Manufacturing  for  Electronics;  Materials  Processing  for  Heavy 
lanufacturing;  Vapor  Compression  Refrigeration  Technology;  Catalysis  and 
Biocatalysis  Technologies;  Digital  Video  in  Information  Networks;  Digital  Data  Stor- 
age; and  Motor  Vehicle  Manufacturing  Technology.  These  programs  are  each  $50- 
185  million  efforts  spread  over  four-to-five  years.  Companies  from  every  sector  con- 
tinue to  plan  new  programs. 

To  date,  more  than  400  organizations,  including  companies,  universities,  inde- 
pendent non-profit  research  organizations  and  government  laboratories  have  partici- 
pated directly  in  177  ATP  projects.  The  attached  graphic  gives  you  an  idea  of  the 
growing  number  of  companies,  large  and  small,  that  have  been  able  to  participate 
in  this  program.  In  adoition,  several  hundred  additional  organizations  participate 
informally  as  subcontractors  and  strategic  allies.  Our  ATP  managers  have  carried 
out  a  vigorous  outreach  program  to  make  firms  and  economic  development  organiza- 
tions in  states  and  localities  across  the  country  more  aware  of  the  ATP,  its  poten- 
tial, and  its  procedures. 

ATP  Impact 
ATP  has  placed  a  high  premium  on  evaluation  of  its  programs  from  the  very  start. 
Our  process  has  five  elements: 

•  assessing  ATPs  own  critical  operational  activities; 

•  "portfolio"  profiles  of  applicants,  recipients,  technologies,  and  projects; 

•  evaluation  of  industry  s  implementation  of  both  the  R&D  and  business  compo- 
nents of  A.TP  projects; 

•  tracking  snort-term  and  intermediate  project  results;  and 

•  measurement  of  long-term  economic  impacts. 

What  we  really  care  about  is  that  last  category:  long-term  economic  impacts.  The 
primary  goal  of  the  ATP,  and  the  real  payoff;  is  the  economic  growth  in  the  future 
that  will  come  from  the  introduction  of  new  products  and  industrial  processes  based 
on  ATP-supported  R&D.  Ultimate  ATP  results  occur  significantly  later  than  the 
ATP  projects  that  cause  them. 

But  because  the  ATP  invests  only  in  pre-product  technology  development,  because 
it  is  still  a  very  modest  program  in  terms  oi  the  larger  R&D  enterprise,  and  because 
nearly  all  of  the  projects  it  funds  are  still  in  the  research  phase,  no  one  should  ex- 
pect to  see  major  impacts  on  the  economy  this  soon. 

Having  said  that,  we  can  track  some  early  indicators  that  the  projects  are  on 
course  and  the  economic  potential  is  buildjng. 

•  Encouraging  high-risk  R&D.  The  ATP  has  been  successful  in  attracting  rel- 
atively high-risk  R&D  projects  that  otherwise  would  not  be  attempted. 

•  Promoting  research  efficiencies  and  reduced  time-to-market.  The  joint  ventures 
and  alliances  fostered  by  the  ATP  are  reporting  significant  research  efficiencies  and 
early  use  of  research  results. 

•  Progress  on  commercialization.  The  results  of  ATP  R&D  projects  are  being  in- 
corporated into  commercial  products  by  companies.  Information  from  40  small  com- 
panies revealed  this  progress: 

30  percent  reported  incorporating  improvements  resulting  from  the  ATP 
project  into  existing  commercial  products. 

18  percent  were  implementing  an  improved  production  process  resulting  from 
the  ATP  project. 

38  percent  were  producing  and  shipping  to  potential  customers  commercial 
prototypes  of  products  based  on  the  ATP-funded  technology. 

20  percent  were  producing  and  selling  to  customers  products  derived  from  the 
ATP-runded  technology. 
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•  Business  growth.  An  important  measure  of  the  economic  impact  of  the  ATP  is 
the  growth  of  companies — particularly  the  growth  of  jobs — as  a  result  of  ATP  tech- 
nologies. Immediate  ^ob  growth  as  new  research  staft  are  brought  in  to  work  on  a 
project  is  not  the  point;  rather,  we  focus  on  projections  of  job  growth  as  a  result  of 
the  use  of  ATP-sponsored  technologies.  Recent  data  from  32  small  firms  working  on 
ATP  projects  showed  that  over  90  percent  expected  to  add  new  employees  within 
five  vears  as  a  result  of  ATP  technologies.  Nearly  half  of  the  companies  expected 
to  add  substantial  numbers  of  employees. 

Those  are  some  of  the  quantifiable  early  results  from  ATP  cost-shared  projects 
with  industry,  and  they  tell  us  we  are  on  track.  But  remembering  that  it  is  the 
longer-term  impacts  that  we  are  aiming  for,  there  are  two  far  more  important  indi- 
cators. 

First,  ATP  is  enabling  U.S.  companies  to  see  entirely  new  market  opportunities 
opening  up  with  the  development  of  revolutionary  new  technologies  that  break  all 
of  the  traoitional  molds. 

Second,  these  companies  often  are  discovering  that  theycan  best  take  advantage 
of  these  new  markets  by  teaming  with  other  firms.  The  ATP  has  stimulated  the  for- 
mation of  strategic  R&U  alliances  both  horizontally,  among  competitors,  and  verti- 
cally, between  customer  and  suppliers. 

Two  examples  provide  insights  about  how  ATP  is  meeting  its  goals  and  serving 
industry. 
The  Genosensor  Consortium 

One  goal  of  the  Advanced  Technology  Program  is  to  help  industry  change  the 
rules,  to  provide  a  springboard  for  revolutionary  technological  advances  harboring 
big  economic  potential.  An  ATP  project  now  under  way  by  the  Genosensor  Consor- 
tium fits  this  ideal  like  a  hand  in  a  glove. 

One  of  the  consortium's  major  technology  goals  is  to  develop  DNA  analysis  tech- 
nologies that  will  take  off  where  the  Human  Genome  Project  (HGP)  stops.  The  HGP 
is  a  federally  funded,  multibillion  dollar  effort  to  map  and  ultimately  sequence  all 
human  genes.  An  early  payoff  is  expected  to  come  in  the  form  of  more  reliable  and 
inexp)ensive  diagnostic  tools  that  can  help  reduce  health  care  costs  and  human  suf- 
fering throu^  earlier  intervention  or  lifestyle  changes.  In  the  longer  term,  the  basic 
genetic  knowledge  developed  in  the  HGP  could  help  change  the  paradigm  of  medical 
practice.  Rather  than  being  relegated  to  responding  to  health  problems  that  already 
have  emerged,  doctors  could  begin  to  shifl  their  focus  to  managing — even  preempt- 
ing—potential health  problems  revealed  through  DNA  analysis. 

The  Genosensor  Consortium's  six  companies,  two  academic  institutions,  and  inde- 
pendent research  organization  hope  to  realize  that  vision  by  developing  plug-and- 
play,  tabletop  instruments  capable  of  inexpensive  and  rapid  analyses  of^DNA  sam- 

files.  This  is  the  kind  of  tool  that  can  convert  the  vast  storehouse  of  data  coming 
rom  the  HGP  into  useful  information  valuable  to  doctors  and  patients, 
biotechnologists,  public  health  officials,  and  many  others.  In  addition,  these  same 
tools  could  open  doors  to  more  effective  microbial  screening  of  water  supplies  and 
food,  to  more  affordable  large-scale  toxicological  screening,  and  to  more  effective  ge- 
netic engineering  of  plants  and  animals,  and  to  chemical  manufacturing  applica- 
tions. 

That  such  a  technology  is  needed  is  clear.  With  today's  analytical  methods,  it 
takes  days  or  weeks,  skilled  technicians,  and  at  least  $100  for  even  the  simplest 
DNA  analysis.  By  synergistically  combining  the  fields  of  microelectronics  and  molec- 
ular biology,  the  consortium  aims  to  unlock  the  widespread  potential  of  DNA  analy- 
sis and  develop  an  easy-to-use  machine  that  can  do  analyses  in  less  than  an  hour 
at  a  cost  at  or  below  $10. 

It  is  no  surprise  that  the  R&D  challenge  here  is  formidable,  expensive,  and  risky. 
It  requires  the  equivalent  of  miniaturizing  a  room-sized  analytical  laboratory  onto 
a  chip.  With  the  ATP  serving  as  the  catalyst,  the  consortium  formed  because  no  one 
company  had  all  of  the  in-house  expertise  in  chemistry,  biology,  software  design, 
micro  fabrication  techniques,  system  engineering,  and  other  technical  areas  to  even 
prove  the  concept  of  a  tabletop  DNA  analyzer.  The  ATP  is  providing  a  framework 
in  which  the  financial  and  technical  risks  for  each  consortium  member  come  down 
to  acceptable  levels.  Consequently,  by  encouraging  companies  to  share  the  risks,  the 
ATP  promotes  the  aggressive  development  of  revolutionary  technology  that  has  his- 
torically paved  the  road  to  broad  U.S.  economic  prosperity. 

Auto  Body  Consortium 

Assembling  car  bodies  has  a  lot  in  common  with  assembling  jigsaw  puzzles.  In 

both  cases,  each  of  many  pieces  must  fit  nearly  flawlessly  with  its  neighbors.  Even 

minuscule  misfits  and  misalignments  can  accumulate  into  unappealing  results.  The 

challenge  for  U.S.  auto  makers  is  to  achieve  manufacturing  uniformity  that  im- 
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proves  quality,  reduces  costs  and  shortens  time  to  market.  Uniformity  also  is  the 
key  to  tighter  fitting  doors,  less  wind  noise,  and  fewer  rattles  and  vibrations,  all  of 
which  play  pivotal  roles  in  the  perceptions  and  decisions  of  car  buyers. 

That  is  why  in  1992  eight  small  technology  suppliers  joined  to  form  the  Auto  Body 
Consortium  (ABC)  and  teamed  with  General  Motors,  Chrysler,  and  researchers  at 
the  University  of  Michigan  and  Wayne  State  University.  The  ABC  credits  the  ATP 
as  the  catalyst  for  this  trailblazing  collaboration.  The  government  provided  $4.8  mil- 
lion to  the  consortium  of  small  companies.  GM  and  Chrysler  together  pitched  in 
$2.25  million  of  the  nearly  $6.5  million  of  matching  funds  required  in  the  ATP 
agreement.  In  only  three  years,  the  effort  has  yielded  versatile  new  software,  mathe- 
matical techniques,  manufacturing  technologies,  and  ways  of  transferring  informa- 
tion among  researchers,  suppliers  and  automakers.  Together,  these  innovations  can 
reduce  the  total  variation  of  U.S.-made  car  bodies  from  the  typical  3-5  millimeters 
to  2  mm  or  less — roughly  the  thickness  of  a  nickel.  Toyota  already  had  reached  that 
level  of  uniformity  to  become  the  industry  benchmark.  European  and  other  Pacific 
Rim  rivals  have  been  closing  in.  Now,  because  of  the  unprecedented  common  ground 
that  the  ATP  provided — even  for  arch  rivals — U.S.  industry  has  caught  up  to  the 
leaders.  What's  more  it  has  done  so  in  a  way  that  promises  a  long-term  competitive 
advantage.  Similar  to  Toyota's  approach,  the  ABC  techniques  and  technologies 
meiximize  worker  contribution,  yet  the  ABC  approach  also  harnesses  America's 
unique  advantage  in  innovative  manufacturing  technologies.  The  goal  has  been 
demonstrated  in  the  manufacture  of  several  vehicle  models  at  the  Chrysler  Jefferson 
North  (Michigan)  assembly  plant,  the  GM  Shreveport  (Louisiana)  plant  and  the  GM 
Linden  (New  Jersey)  plant,  where  it  took  only  15  weeks  to  reduce  variation  levels 
to  a  world  class  2.00  mm.  Now  that  level  is  down  to  1.74  mm.  As  discoveries  have 
been  made  during  this  ATP  project,  which  ofiicially  ends  in  September,  industry  has 
invested  quickly  to  rapidly  implement  the  newly  validated  manufacturing  tech- 
nologies into  their  assembly  lines.  With  this  proof  that  collaborative  R&D  can  work, 
many  in  the  auto  industry  seek  to  replicate  the  ABC  model  in  other  major  manufac- 
turing steps  including  metal  stamping,  welding  and  joining. 

MANUFACTURING  EXTENSION  PARTNERSHIP  (MEP) 

The  Manufacturing  Extension  Partnership  is  a  true  grassroots  effort  to  improve 
the  competitiveness  of  smaller  manufacturers:  companies  with  fewer  than  500  em- 
ployees that  number  more  than  370,000  and  account  for  about  95  percent  of  all  U.S. 
manufacturing  plants.  The  MEP  helps  these  smaller  manufacturers  succeed  in  the 
maricetplace  by  allowing  them  to  improve  their  operations  through  the  use  of  appro- 
priate technologies.  The  computer  revolution  has  yet  to  arrive  at  a  surprising  num- 
ber of  these  firms;  many  still  are  using  manufacturing  technologies  from  the  1950s 
and  1960s.  Meanwhile,  competition  overseas  is  getting  tougher  by  the  day. 

These  smaller  companies  are  assisted  by  manufacturing  engineers  from  MEPs 
growing  nationwide  network  of  affiliated  manufacturing  extension  centers  run  by 
local,  state  and  non-profit  groups.  The  MEP  takes  maximum  advantage  of  programs 
already  in  place,  avoiding  duplication  of  efforts  among  existing  technology  assist- 
ance organizations.  It  concentrates  on  matching  company  needs  to  available  help  re- 
gardless of  source. 

The  MEP  provides  federal  funds  to  both  existing  and  new  extension  centers  so 
that  they  can  meet  the  needs  of  area  manufacturers.  All  centers  are  chosen  in  rigor- 
ous, merit-based  competitions,  and  all  federal  funding  must  be  matched  by  the 
state.  The  MEP  includes  the  State  Techrtology  Extension  Program,  offering  support 
to  states  and  communities  so  that  they  can  begin  building  the  foundation  of  organi- 
zation relationships  required  for  the  efficient  delivery  of  services,  which  might  in- 
clude a  Manufacturing  Extension  Center.  We  are  placing  a  very  high  priority  on 
working  with  those  areas  of  the  country  which  do  not  yet  have  this  foundation  in 
place. 

Having  a  nationwide  system  managed  through  NIST  offers  the  centers  a  system- 
wide  array  of  supporting  services  and  information  resources — and  discourages  dupli- 
cation of  effort.  As  conduits  to  MEP  client  companies,  the  centers  can  increase  the 
depth  and  breadth  of  expertise  readily  available  to  local  firms. 

As  the  client  companies  become  more  competitive,  their  prospects  for  long-term 
growth  improve.  So  do  opportunities  for  retaining  existing  jobs,  creating  new  high- 
skill,  high-wage  jobs  and  reaping  economic  benefits  related  to  maintaining  America's 
value-added  manufacturing  industry,  and  additional  service  industry  jobs  needed  to 
support  that  manufacturing  base. 
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MEP  Progress  to  Date 

In  1993,  fewer  than  one  smaller  manufacturer  in  20  was  located  within  the  serv- 
ice areas  of  the  seven  federally  sponsored  extension  centers.  Since  then,  dramatic 
progress  has  been  made. 

Now,  44  MEP  centers  are  operating  or  are  preparing  to  open  their  doors  in  32 
states.  Those  non-profit  centers  employ  professional  engineers  and  others  with  man- 
ufacturing or  business  experience  who  are  opening  the  doors  to  information  and  ex- 
pertise for  small  manufacturers. 

MEP  partners  with  state  and  local  governments  to  establish  nonprofit  manufac- 
turing extension  centers  in  the  nationwide  MEP.  These  centers  leverage  state,  local, 
and  regional  programs  along  with  a  widening  national  array  of  assistance  efforts. 

This  expansion  has  been  enabled  by  the  Technology  Reinvestment  Project  (TRP), 
led  by  the  Defense  Department's  Advanced  Research  Projects  Agency.  The  TRP  has 
provided  funds — matched  by  state  and  local  sponsors — that  enable  the  MEP  to  ex- 
tend its  geographic  reach.  Thirty-seven  of  the  NIST-managed  affiliated  centers  were 
funded  by  the  TRP.  TRP  also  has  provided  matching  funds  for  training  modules,  as- 
sessment tools,  and  other  services  that  will  help  the  individual  MEP  centers  to  de- 
liver quality  services  to  client  firms.  The  MEP  is  now  well  positioned  to  carry  on 
the  work  that  has  been  jump  started  by  TRP  funds. 

Earlier  this  month  we  announced  a  jointly  funded  initiative  with  the  Environ- 
mental Protection  Agency  (EPA)  to  help  smaller  manufacturers  become  both  more 
competitive  and  more  environmentally  conscious.  The  initiative  will  support  the  de- 
velopment of  methods  and  approaches  to  integrate  environmentally  focused  services 
into  the  portfoHo  of  manufacturing  extension  center  services.  It  also  will  support  the 
development  of  new  tools  to  help  manufacturing  extension  organizations  deliver 
these  services  to  smaller  manufacturers.  In  addition,  we  will  support  the  establish- 
ment of  industry-specific  pilot  centers. 

MEP  Impact 

Our  centers  have  been  busy.  They  served  nearly  9,000  manufacturers  during  the 
first  three  quarters  of  1994,  helping  smaller  manufacturers  through  hands-on  as- 
sessments and  advice,  technology  demonstrations,  training,  and  seminars  on  specific 
manufacturing  and  business-related  issues. 

Surveys  of  our  client  firms  are  showing  that  manufacturing  extension  services  are 
fostering  significant  improvements  in  manufacturing  and  business  performance, 
yielding  company-estimated  benefits  that  greatly  exceed  the  federal  investment  in 
the  MEP.  For  example,  during  that  same  nine-month  period,  395  companies  return- 
ing surveys  to  the  original  seven  centers  reported  an  economic  impact  of  more  than 
$82  million  for  technical  assistance  projects  provided  by  MEP.  Those  impacts  in- 
clude changes  in  sales,  capital  spending  and  capital  avoidance,  inventory  reductions, 
labor  and  material  savings,  and  jobs  created  or  saved.  These  results  are  consistent 
with  our  earlier  evaluations. 

TTie  MEP  is  also  sparking  changes  in  the  behavior  of  private  and  public-sector 
providers  of  extension  services  and  advice.  Federal  support  and  access  to  a  national 
network  of  supporting  services  is  enabling  previously  existing,  state-sponsored  cen- 
ters to  extend  their  reach,  develop  new  capability,  and  broaden  the  range  of  service 
available  to  companies.  Moreover,  private  sector  consultants  are  finding  that,  by 
working  with  the  Centers,  they  have  better  access  to  smaller  manufacturers  as  cli- 
ents. A  1994  study  found  that  MEP  client  firms  are  more  aware  of  the  competitive 
benefits  of  using  modem  technologies  than  non-client  firms.  They  also  are  more  like- 
ly to  be  planning  to  implement  those  technologies.  More  than  90  percent  of  the  con- 
sultants surveyed  said  that  MEP-assisted  companies  are  more  knowledgeable  of  out- 
side consultants  than  firms  that  do  not  use  extension  services. 

NIST  LABORATORY  PROGRAMS 

NIST's  laboratory  programs  have  long  been  recognized  for  their  practical  assist- 
ance to  industry  ana  their  focus  on  infrastructural  technologies  that  support  our 
economy.  Our  laboratory  efforts  are  planned  and  implemented  in  cooperation  with 
industry  and  focused  on  infrastructural  technologies  such  as  measurements,  evalu- 
ated data,  standards  and  test  methods  which  provide  a  common  language  for  use 
by  industry  in  conunerce. 

Industry  traditionally  underinvests  in  the  development  of  these  infrastructural 
technologies  because  they  are  used  simultaneously  by  many  firms.  These 
infrastructural  technologies  typically  are  not  embodied  in  products,  making  it  dif- 
ficult or  impossible  for  individual  firms  or  even  industries  to  recover  the  R&D  in- 
vestment it  would  take  in  order  to  develop  these  technologies.  The  benefits  from  this 
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work  are  spread  across  many  companies  and  industries,  and  the  economic  impact 
can  be  great. 

The  NIST  laboratories  operate  with  a  customer  base  as  diverse  as  U.S.  industry 
itself.  They  include  makers  of  one-of-a-kind  scientific  instruments,  utilities  that  sup- 
ply gas  and  electricity  to  tens  of  millions  of  commercial  and  residential  customers, 
software  publishers  and  computer  manufacturers,  aerospace  giants,  aspiring  bio- 
technology firms,  chemical  and  food  processors,  textile  manufacturers,  makers  and 
users  of  machine  tools,  suppliers  of  steel  and  concrete,  and  designers  of  exotic  new 
materials.  Customers  range  from  tiny  start-ups  to  the  "Big  3"  auto  makers  and  most 
other  companies  among  the  nation's  top  100  R&D  spending  firms. 

NIST  Laboratories'  Progress  to  Date 
Appropriations  for  NIST  laboratories  have  increased  by  37  percent  between  fiscal 
years  1993  and  1995 — the  first  discernible  increases  for  these  critical  efforts  in  dec- 
ades. These  increases  have  permitted  NIST  to  strengthen  our  core  capability  for 
infrastructural  technologies.  We  have  accomplished  this  without  increasing  our 
staff;  those  who  were  working  to  support  other  agencies'  needs  have  shifted  to  NIST 
funding  so  that  they  may  respond  even  more  directly  to  industry  needs.  Also,  plan- 
ning is  underway  for  the  renovations  and  new  construction  that  is  vital  if  the  labs 
are  to  meet  industry's  needs  in  the  coming  century.  I  am  particularly  proud  of  three 
accomplishments: 

•  We  have  been  able  to  more  aggressively  tackle  industry's  infrastructural  tech- 
nology needs  in  emerging  areas  of  technology  that  have  grown  in  the  past  decade. 
For  example,  two  areas  where  we  are  bringing  greater  resources  to  bear  in  bio- 
technology and  information  technologies.  Both  are  clearly  huge  growth  areas  for  in- 
dustry, and  neither  can  move  ahead  easily  without  the  kinds  of  underlying  research 
and  services  done  by  the  NIST  laboratories. 

•  The  underlying  base  for  metrology,  the  science  of  measurements,  has  been  revi- 
talized. For  example,  our  scientists  recently  trained  an  arrav  of  four  lasers  on  ce- 
sium atoms,  trapping  and  cooling  them  to  within  700  billionths  of  a  degree  of  abso- 
lute zero,  the  coldest  temjjerature  ever  reported  for  an  atom  measured  in  three  di- 
mensions. This  accomplishment  eventually  may  lead  to  improvements  in  the  accu- 
racy of  atomic  clocks;  each  past  improvement  has  led  to  almost  immediate  techno- 
logical applications,  from  synchronizing  telecommunications  and  electrical  power 
grids  to  the  Global  Positioning  System. 

•  We  have  broken  through  years  of  uneasy  relations  with  our  partners  in  the  pri- 
vate sector  voluntary  standards  community,  for^ng  new,  stronger  relationships  and 
bolstering  our  own  standards-related  activities.  This  improved  cooperation  is  critical 
in  light  of  new  international  trade  agreements  and  activities.  Industry  now  can 
count  on  NIST  to  deliver  more  promptly  vital  standards-related  information  and 
services,  and  to  be  a  better  partner  in  representing  U.S.  interests  in  the  inter- 
national arena. 

Our  laboratories'  formal  linkages  with  industry  remain  as  strong  as  ever.  During 
the  past  year,  NIST  entered  into  133  new  Cooperative  R&D  Agreements,  or 
CRADAs.  Of  NISTs  500-plus  CRADA  partners  since  1988,  40  percent  have  been 
small  businesses,  45  percent  have  been  large  or  mid-sized  firms,  and  15  percent 
have  been  universities  and  other  organizations.  On  average,  one  technical  stafi" 
member  in  five  is  engaged  in  a  CRADA — just  one  indicator  of  industrial  inter- 
actions. 

NIST  Laboratories'  Impacts 

Several  hundred  laboratory  projects  are  under  way  at  NIST  during  a  single  year. 
Some  relate  to  the  needs  of  mature  industries.  Others  concentrate  on  technical  chal- 
lenges confronting  emerging  industries,  and  on  established  high-technology  sectors 
undergoing  rapid  technological  change:  All  are  conducted  with  industry  helping  to 
set  the  priorities  and  guiding  the  work.  Most  are  carried  out  with  industry's  active 
involvement. 

Below  are  several  typical  projects  that  give  a  flavor  of  how  recent  NIST  laboratory 
efforts  have  worked  for  U.S.  industry. 

•  Faced  with  the  imminent  elimination  of  ozone-destroying  chlorofluorocarbons 
(CFCs)  and  the  phaseout  of  related  refrigerants,  the  nation's  $17  billion  air  condi- 
tioning and  refrigeration  industry  now  is  using  a  NIST-developed  database  which 
calculates  key  thermophysical  properties  of  38  refrigerants  and  mixtures.  In  the 
search  for  cooling  systems  that  are  both  environmentally  and  economically  accept- 
able, industry  needed  high-quality  data.  An  oflicial  of  the  Air-Conditioning  and  Re- 
frigeration Institute,  an  industry  association,  says,  "Without  NIST,  we  would  have 
gotten  less  detailed  data,  which  would  have  meant  a  lot  more  expensive,  time-con- 
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suming  engineering  work  to  produce  hardware.  It  would  have  cost  us  miUions 
more. 

•  A  NIST  tool  for  quickly  evaluating  the  performance  of  coordinate  measuring 
machines — used  by  many  manufacturers  to  check  the  dimensions  of  parts  and  as- 
semblies— is  helping  U.S.  firms  improve  their  quality  assurance  methods  and  cut 
costs.  Manufacturers  now  can  comprehensively  assess  CMM  p>erformance  quickly, 
decreasing  the  chances  that  companies  will  ship  poor-quality  parts  to  their  cus- 
tomers or  scrap  good  parts  mistakenly.  Evaluated  oy  Caterpillar  Inc.  and  Boeing, 
the  NIST  tool  nas  been  commercialized  by  Giddings  and  Lewis,  a  U.S.  maker  of 
these  measuring  machines  and  machine  tools.  The  product  was  introduced  last  year, 
and  already  has  markets  in  the  aerospace,  automotive  and  heavy  equipment  indus- 
tries. 

•  NIST  recently  issued  a  standard  optical  fiber  that  is  helping  U.S.  fiber  makers 
to  reduce  product  variability  and  greatly  improve  the  likelihood  that  spliced  fibers 
will  align  precisely — ensuring  the  high  quality  transmission  of  signals  that  their 
customers  expect.  An  official  with  Corning,  Inc.  reports  that  this  capability  has 
given  "Coming  and  other  fiber  manufacturers  a  clear  competitive  edge." 

NIST  aims  for  and  expects  its  infrastructural  technologies  and  services  to  yield 
high  returns  since  we  expend  resources  only  once  to  develop,  for  example,  a  meas- 
urement method  that  can  be  used  by  many  companies  and  frequently  for  entirely 
different  technologies.  Results  of  an  ongoing  series  of  economic  mipact  studies  con- 
firm those  returns.  To  date,  8  economic  impact  studies  have  been  completed,  yield- 
ing a  median  rate  of  return  of  167  percent.  These  returns  compare  very  favorably 
with  those  reported  in  studies  of  returns  on  other  public  investments  in  technology 
and  on  private  sector  R&D  investments. 

For  example,  a  recent  study  shows  that  through  improved  calibration  services 
NIST  has  enabled  a  tenfold  increase  in  measurement  accuracy  of  watthour  meters. 
In  turn,  that  has  allowed  U.S.  electric  utilities  to  more  accurately  monitor  more 
than  $180  billion  of  electrical  power  generated  annually,  facilitating  the  resolution 
of  disputes  and  generating  a  sizable  return  to  U.S.  taxpayers.  A  new  analysis  esti- 
mates that  total  Denefits  exceed  costs  by  a  ratio  of  41  to  1. 

NIST  QUALITY  OUTREACH  PROGRAM 

With  the  cooperation  and  financial  support  of  the  private  sector,  NIST  manages 
the  Malcolm  Baldrige  National  Quality  Award,  which  has  become  both  the  U.S. 
standard  of  quality  achievement  in  inclustry  and  a  comprehensive  guide  to  quality 
inaprovement. 

The  award  program  was  established  by  Congress  in  1987  not  only  to  recognize 
individual  U.S.  companies  for  their  quality  achievements,  but  also  to  promote  qual- 
ity awareness  and  to  provide  information  on  successful  quality  strategies.  The  major 
focus  of  the  award  is  on  results  and  customer  satisfaction;  it  is  not  given  for  specific 
products  or  services. 

NIST  has  worked  closely  with  a  variety  of  groups  to  extend  the  benefits  of  quality 
management  and  stimulate  activities  nationwide.  These  organizations  range  from 
trade,  professional  and  business  groups  such  as  the  National  Association  of  Manu- 
facturers, the  Council  on  Competitiveness,  and  the  U.S.  Chamber  of  Commerce,  to 
state  and  local  government  organizations  and  broad-based  interest  groups  like  the 
National  Education  Association. 

Key  to  this  program — and  indicative  of  its  cooperative  nature — is  the  award's 
boara  of  examiners.  Made  up  of  more  than  250  quality  experts  from  many  industry 
sectors,  along  with  a  smaller  contingent  from  universities  and  governments  at  all 
levels,  board  members  volunteer  many  hours  reviewing  applications  for  the  award. 
They  have  given  more  than  10,000  presentations  on  quality  management  and  the 
award  program,  helping  to  spread  the  message  and  tools  and  techniques  for  improv- 
ing quality  management. 

Quality  Award  Progress  to  Date 

From  1988  to  1994,  the  award  program  received  nearly  550  applications  form  U.S. 
companies.  Twenty-two  companies,  including  11  large  manufacturers,  five  service 
companies,  and  six  small  business  have  won  the  award.  But  the  program  is  much 
more  than  a  contest.  Equally  important  is  the  award's  role  in  raising  awareness  by 
encouraging  all  U.S.  business  and  organizations  to  implement  quality  improvement 
efforts  whether  they  intend,  or  are  even  eligible,  to  apply  for  the  award. 

About  1  million  copies  of  the  award's  guidelines  and  criteria  have  been  distributed 
by  NIST  worldwide,  and  thousands  of  organizations  are  using  the  criteria  as  a  qual- 
ity improvement  road  map.  The  results  of  these  internal  evaluations  provide  firms 
with  a  clear  view  of  where  they  stand  and  of  how  far  they  must  go  to  achieve  world- 
class  levels  of  quality. 
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Forty-two  state  and  local  quality  award  programs  are  operating  in  30  states — 
most  modeled  after  the  Baldrige  Award.  Many  companies  participate  in  these  award 
programs  before  applying  for  the  national  award. 

With  experts  from  health  care  and  education,  NIST  has  adapted  the  Baldrige  cri- 
teria and  framework  for  these  sectors  and  is  launching  a  pilot  program.  Pending  a 
successful  1995  trial,  continuing  support  from  these  two  sectors,  and  funding,  full- 
scale  award  programs  for  education  and  health  care  could  begin  in  1996. 

Quality  Award  Impacts 

The  Baldrige  Award  program  is  having  a  profound  effect  on  how  people  and  orga- 
nizations operate  and  work.  An  independent  1993  study  to  determine  what  U.S. 
business  thinks  about  the  award  indicated  that  both  industrial  and  service  firms — 
large  and  small — agreed  that  the  award  currently  provides  the  best  framework  for 
a  total  quality  management  system.  The  results  also  showed  that  the  firms  sur- 
veyed believe  the  award  fosters  quality  awareness,  promotes  the  understanding  of 
the  requirements  for  quality  excellence,  promotes  sharing  of  information  on  success- 
ful quality  strategies,  and  recognizes  U.S.  companies  that  excel  in  quality  achieve- 
ment and  quality  management. 

Preliminary  results  Irom  a  more  recent  survey  of  U.S.  firms  conducted  last  fall 
by  the  award's  independent  advisory  group  indicated  similarly  strong  support.  Sev- 
enty-one percent  of  those  52  companies  responding  said  they  used  the  award  criteria 
as  a  quality  management  assessment  tool,  and  86  percent  said  that  sharing  of  prac- 
tices by  Baldrige  Award  winners  has  helped  to  motivate  improvements  in  tneir  own 
businesses. 

Good  quality  management  is  no  guarantee  of  business  success,  but  it  can  lead  to 
outstanding  returns — both  for  individual  companies  and  for  the  country.  These  re- 
turns are  snowing  up  in  increased  productivity,  satisfied  employees  and  customers, 
and  improved  profitability.  Recent  studies  by  NIST  and  others  have  found  that  a 
stock  investment  in  the  group  of  companies  winning  the  award  could  result  in  large 
returns.  For  example,  a  hypothetical  $1,000  was  invested  in  the  five  whole  company 
Baldrige  Award  winners  from  the  first  day  the  company  won  the  award  (or  went 
public)  to  October  3,  1994.  The  investment  yielded  a  188  percent  return  on  invest- 
ment compared  to  a  28  percent  return  for  the  Standard  &  Poor's  500,  outperforming 
the  S&P  500  by  almost  6.5  to  1. 

CONCLUSION 

The  Administration  and  Congress  have  expanded  the  nation's  investment  in  NIST 
over  the  past  two  years  while  the  total  level  of  federally  supported  R&D  has  been 
held  steady,  or  even  reduced  slightly.  The  total  investment  at  NIST  remains  a  very 
small  percentage  of  the  governments  R&D  program.  The  added  investment  at  NIST 
is  designed  to  bolster  the  support  companies  receive  from  an  agency  that  has  a  long 
track  record  of  working  directly  with  and  for  industry — and  delivering  bottom-line 
value  for  taxpayers. 

The  priorities  for  our  work  are  industry's  priorities.  We  work  in  true  partnerships 
with  U.S.  companies,  small  and  large,  to  do  the  jobs  that  cannot  be  done  separately. 

Our  major  R&D  funding  effort,  the  Advanced  Technology  Program,  is  enabling 
technolo^  development  that  is  cost-shared,  rigorously  comjieted,  and  supportive  of 
R&D  work,  always  at  the  pre-product  development  stage. 

By  teaming  up  with  state  and  local  governments,  our  Manufacturing  Extension 
Partnership  is  rapidly  expanding  services  to  smaller  companies  throughout  the 
country. 

Our  laboratories  are  offering  industry  the  benefits  of  stronger  measurement  re- 
search and  services  that  underpin  companies'  R&D,  manufacturing  and  sales. 

The  Malcolm  Baldrige  National  Quality  Award  program  is  beginning  to  extend 
the  principles  of  good  business  practices  to  our  education  and  health  care  sectors. 

The  scale-up  challenges  for  our  newer  programs,  the  ATP  and  MEP,  have  been 
substantial.  But  we  have  had  terrific  engagement  with  industry  in  both  cases.  We 
have  ensured  that  these  programs  are  executed  in  a  manner  consistent  with  NISTs 

f»rinciples  of  technical  excellence  and  objectivity.  We  are  beginning  to  see  the  real 
ruits  of  this  work,  and  we  look  forward  to  delivering  even  greater  value  and  posi- 
tive impacts  for  U.S.  industry,  our  economy,  and  our  taxpayers. 

Senator  BuRNS.  Thank  you.  Dr.  Prabhakar,  after  I  completely  destroy  your  whole 
name.  [Laughter.] 
Dr.  Prabhakar.  You  got  it. 

Senator  Burns.  It  is  a  wonder  you  come  to  work  at  all,  or  come  before  this  com- 
mittee. [Laughter.] 

I  appreciate  your  patience  on  that.  Dr.  Baker,  who  is  director  of  NOAA,  welcome. 
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STATEMENT  OF  HON.  D.  JAMES  BAKER,  UNDER  SECRETARY 
FOR  OCEANS  AND  ATMOSPHERE,  DEPARTMENT  OF  COM- 
MERCE 

Dr.  Baker.  Thank  you,  Mr.  Chairman,  Senator  Rockefeller.  I  ap- 
preciate the  opportunity  to  come  and  talk  about  the  science  and 
technology  programs  of  the  National  Oceanic  and  Atmospheric  Ad- 
ministration. I  would  like  to  share  just  a  brief  summary  of  the 
highlights  of  our  atmospheric  programs  in  the  context  of  our  strate- 
gic plan,  and  also  give  you  an  update  on  the  status  of  weather  serv- 
ice modernization.  An  expanded  version  of  my  comments  is  avail- 
able for  the  record. 

Let  me  say  first  of  all  that  there  is  a  great  synergy  between  the 
agencies  which  are  sitting  here  at  the  table,  between  NCAA  and 
the  technology  administration  NIST.  We  turn  to  NIST  to  give  us 
an  analysis  of  the  economic  benefits  of  the  modernization  program. 
They  do  studies  of  calibration  for  our  atmospheric  measurements, 
and  they  have  been  verv  valuable  in  DNA  studies  about  fish.  So 
there  is  a  very  close  collaboration  and  synergy  in  the  Commerce 
Department  between  the  technology  agencies. 

As  you  know,  our  mission  is  to  describe  and  predict  changes  in 
the  earth's  environment  and  to  conserve  and  manage  wisely  the 
Nation's  coastal  and  marine  resources.  As  we  look  forward  to  the 
year  2005,  10  years  from  now,  we  act  to  provide  knowledge  for  a 
world  in  which  societal  and  economic  decisions  are  coupled  very 
strongly  with  a  scientific  understanding  of  the  environment. 

Over  the  last  25  vears,  technology  and  insights  have  allowed  us 
to  make  major  strides  in  understanding  and  predicting  the  behav- 
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ior  of  natural  systems,  in  managing  resources  more  effectively,  and 
in  improving  our  environmental  quality.  NOAA  sciences  and  serv- 
ices have  played  an  important  role  in  this  process.  Looking  to  the 
21st  century,  we  face  evermore  complex  challenges.  Today's  invest- 
ments in  science  and  technology  will  revolutionize  future  services 
with  return  on  investment  through  economic  security  and  improve- 
ments in  the  quality  of  life. 

We  are  committed  to  the  continuing  modernization  of  all  of  our 
technologies  which  underpin  our  capabilities  to  provide  the  best 
and  most  useful  information.  To  prepare  for  the  changing  needs  of 
the  Nation,  we  established  a  strategic  plan  for  the  year  2005.  Our 
strategic  plan  defines  the  goals  to  fulfill  our  vision  of  sound  deci- 
sionmaking based  on  comprehensive  understanding  of  the  environ- 
ment. The  strategy  has  two  main  themes.  One  is  environmental  as- 
sessment and  prediction,  and  the  second  is  environmental  steward- 
ship. Our  atmospheric  and  satellite  programs  are  in  our  environ- 
mental assessment  and  prediction  mission.  Our  mission  here  is  to 
operate  an  integrated  environmental  observation,  assessment  and 
forecast  service  that  enhances  public  safety,  saves  lives,  and  en- 
hances the  Nation's  economic  and  environmental  security, 

Mr.  Chairman,  as  you  well  know,  our  dynamic  environment  pre- 
sents extraordinary  challenges  for  protecting  life  and  property.  We 
have  seen  that  with  the  storms  in  Montana,  We  have  seen  that 
with  the  California  floods.  And  my  wife  brought  in  for  me  today  the 
latest  issue  of  the  Herald  Tribune,  which  says  thousands  flee  rav- 
aging floods.  These  are  the  kinds  of  problems  that  we  face.  Every 
year,  we  lose  hundreds  of  lives  and  we  face  loss  of  property  worth 
billions  of  dollars — hurricane  Andrew  was  $25  billion — due  to  envi- 
ronmental events  that  could  be  predicted  in  advance.  Our  goal  is 
to  improve  our  short-term  warning  and  forecast  products  by  en- 
hancing our  abilities  to  observe  and  understand  the  environment 
and  disseminating  those  products  and  services  to  users  more  effec- 
tively. 

In  terms  of  short-term  warnings,  we  are  implementing  our  goal 
by  completing  the  modernization,  by  maintaining  continuous  sat- 
ellite coverage,  strengthening  our  prediction  systems,  and  improv- 
ing the  application  and  dissemination  of  our  products.  Our  research 
and  development  contributes  to  this  goal  by  improving  our  basic 
understanding  and  developing  new  observational  means.  For  exam- 
ple, the  new  GOES  satellite  monitors  weather  conditions  100  per- 
cent of  the  time,  as  compared  to  a  5  percent  capability  for  previous 
satellites.  It  looks  to  higher  latitudes,  it  gives  better  resolution,  it 
allows  us  to  track  storms. 

We  are  seeing  important  advances  in  warnings  and  prepared- 
ness. We  hope  that  the  accuracy  of  computer  forecasts  for  severe 
storms  can  be  moved  up  to  48  hours,  to  be  as  good  as  they  are  now 
for  24  hours.  We  look  to  warning  lead  times  increasing  from  15 
minutes  to  30  minutes  for  explosive  storms.  Our  warning  accuracy 
is  moving  from  60  percent  to  90  percent.  Our  severe  storm  diag- 
nosis, including  the  formation  and  evolution  of  hurricanes,  torna- 
does, and  thunderstorms,  will  be  improved.  Hurricane  predictions 
have  in  fact  improved  significantly  with  new  computer  modeling. 
Our  availability  of  information  such  as  temperature,  winds,  and 
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water  vapor  in  the  atmosphere,  will  all  be  improved  with  new 
profiling  technologies  and  our  new  GOES  satellite. 

We  are  also  looking  for  better  ways  to  use  high  technology  to  dis- 
seminate weather  information  throughout  the  country  and  the 
world,  and  use  this  more  effectively  with  State  and  local  govern- 
ments and  emergency  planners.  We  are  doing  a  better  job  of  water 
resources  management  with  our  river  forecast  centers  by  extending 
and  enhancing  forecast  lead  times  for  floods  and  river  rising.  We 
are  reducing  the  vulnerability  to  coastal  hazards  through  improv- 
ing our  coastal  forecast  capabilities.  For  example,  the  benefits  of  a 
Great  Lakes  forecast  system  are  being  extended  to  marine  coasts. 

Second,  we  are  achieving  good  success  in  implementing  longer- 
term  forecasts,  as  we  discussed  when  we  met  earlier  last  week.  The 
largest  interannual  or  year-to-year  climate  change  which  has  a  de- 
gree of  predictability  is  caused  by  the  El  Nifio,  pnenomenon,  which 
originates  in  the  tropical  Pacific.  The  temperature  and  rainfall  pat- 
terns, changes  in  the  ocean  currents,  and  changes  in  storm  fre- 
quency that  are  caused  by  this  process,  have  global  effects  on  eco- 
nomics and  planning.  We  estimate  a  $3  billion  effect  on  agriculture. 

We  are  making  good  progress  here  in  providing  1-year  lead-time 
forecasts  of  known  skill  of  global  climate  variability.  We  are  deliv- 
ering useful  forecasts,  enhancing  our  observing  systems,  investing 
in  computer  modeling  to  improve  predictions,  and  we  are  assessing 
the  impact  of  climate  variability  on  human  activities  and  econo- 
mies. We  just  completed  deployment  of  a  new  tropical  ocean  ob- 
serving system  in  the  tropical  Pacific  that  will  provide  information 
vital  to  developing  the  predictions  of  this  year-to-year  change. 

This  month,  the  National  Weather  Service  Climate  Prediction 
Center  has  begun  issuing  monthly  and  seasonal  probability  out- 
looks for  temperature  and  rainfall  up  to  a  year  in  advance.  Pre- 
viously, climate  predictions  have  been  made  only  for  a  90-day  pe- 
riod. This  capacity  is  the  direct  result  of  our  climate  and  global 
change  research  program  and  the  development  of  new  techniques. 
The  drought  of  1988,  the  Midwest  flood  of  1993,  and  the  loss  of  re- 
turning salmon  on  the  Northwest  have  all  been  linked  to  climate 
shifts.  If  we  could  do  a  better  job  of  predicting  these,  we  have  a 
way  of  mitigating  these  changes.  We  expect  that  by  early  in  the 
21st  century  we  will  have  the  capability  to  produce  multiseason 
forecasts  of  rainfall  with  accuracies  approaching  those  of  today's 
short-term  forecasts. 

Third,  we  are  working  on  longer  time-scales:  tens  to  hundreds  of 
years.  We  know  that  tne  planet  is  naturally  a  place  of  change, 
often  with  severe  human  impacts.  Human  activities  are  inducing 
additional  changes,  including  atmospheric  pollution,  the  thinning  of 
the  stratospheric  ozone  layer,  and  land-use  change.  NOAA  provides 
science-based  information  for  decisions  regarding  decadal  to  cen- 
tennial changes,  specifically  for  global  climate  change,  ozone  layer 
depletion,  and  air  quality  improvement.  This  is  important.  To  miti- 
gate the  effect  of  emissions  that  cause  greenhouse  warming  could 
cost  up  to  $5  trillion.  If  we  can  provide  some  science-based  informa- 
tion that  tells  us  how  we  can  do  that  best,  we  have  an  enormous 
impact  on  the  economy  of  the  country  and  of  the  world. 

NOAA's  work  on  stratospheric  ozone  is  providing  input  to  assess- 
ments made  in  international  policy.  NOAA  scientists  were  promi- 
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nent  in  developing  the  theory  of  ozone  depletion  in  the  Antarctic, 
and  are  looking  at  the  ozone  effects  of  proposed  chemical  sub- 
stitutes. Choosing  the  right  substitutes  will  save  the  industry  $25 
million.  This  is  an  enormous  impact.  We  are  also  providing  the 
basis  for  forecasts  for  long-term  change,  with  predictions  of  suffi- 
cient scientific  credibility  to  support  government  and  industrial  de- 
cisions. 

Mr.  Chairman,  let  me  conclude  with  just  a  few  remarks  about 
the  National  Weather  Service  modernization.  As  you  know,  we  are 
well  on  our  way  to  completing  the  largest  modernization  and  asso- 
ciated restructuring  of  our  service  in  the  Weather  Service  history; 
in  fact,  in  the  history  of  any  weather  service  in  the  world.  This  is 
true  reinvention  of  Government.  The  Weather  Service  is  using  ad- 
vanced technology,  and  capitalizing  on  progress  in  science  to  im- 
prove efficiency.  The  modernization  will  revolutionize  the  quality 
and  reliability  of  products  and  services. 

The  return  on  the  investment  is  exceptional.  NIST  has  shown  us 
that  the  economic  benefits  are  eight  times  greater  than  the  costs 
to  modernize.  In  fact,  based  on  NOAA  expenditures  for  the  provi- 
sion of  climate  and  weather  services,  the  annual  cost  to  each  U.S. 
citizens  for  these  services  is  about  $4  a  person.  We  just  put  in  our 
100th  doppler  radar.  By  the  end  of  1995,  we  will  have  installed  133 
of  163  NEXRAD  radars.  We  will  have  acquired  108  of  118  weather 
forecast  offices.  We  will  have  installed  628  of  800  automated  sur- 
face observing  systems.  And  we  will  have  launched  the  second 
GOES,  GOES  9,  and  our  other  polar  orbiting  satellite,  NOAA  14. 
And  we  will  have  completed  the  staffing  of  the  next  generation  ra- 
dars for  98  of  the  118  weather  forecast  offices. 

In  modernizing,  we  will  phaseout  nearly  200  offices.  The  offices 
are  being  replaced  with  118  new  facilities,  staffed  with  better 
trained  employees  using  state-of-the-art  weather  technology  in 
about  13  river  forecast  centers.  In  1994,  in  fact,  we  certified  our 
first  relocation  of  a  weather  service  forecast  office  in  California. 

The  National  Academy  of  Sciences  is  monitoring  this  moderniza- 
tion. The  Academy  has  been  instrumental  in  developing  criteria 
which  the  Weather  Service  uses  for  modernization  actions.  In  addi- 
tion, the  Modernization  Transition  Committee  provides  guidance 
and  recommendations  for  the  Secretary  of  Commerce. 

In  general,  as  the  Secretary  said  earlier,  the  modernization  is 
progressing  well.  New  systems  have  been  meeting  or  exceeding 
their  expectations.  We  have  been  working  on  a  schedule  to  make 
sure  that  our  advanced  weather  interactive  processing  system  is 
deployed  on  a  schedule  beginning  in  1997.  AWIPS,  as  it  is  called, 
is  the  interactive  weather  computer  workstation  system  that  will 
integrate  satellite  and  radar  data  for  the  first  time,  and  provide 
local  weather  offices  with  advanced  forecasting  capabilities. 

During  1994,  a  team  of  experts  completed  an  extensive  independ- 
ent assessment  of  all  the  development  for  this  program  and  its  ac- 
quisition activities.  Recommendations  resulted  in  a  restructuring  of 
the  program,  and  we  are  now  renegotiating  the  development  phase 
contract. 

We  continue  to  consult  with  the  Federal  Aviation  Administration 
regarding  augmentation  of  the  automated  surface  observing  system 
at  airports.  We  agree  that  augmentation  is  required,  at  least  for 
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some  period,  and  it  is  currently  under  review  how  we  carry  that 
out.  We  are  eager  to  get  this  resolved  in  the  near  term. 

We  are  looking  to  improve  warning  and  forecast  capabilities  out 
to  7  days.  One-vear  outlooks  of  temperature  and  rainfall  have  been 
initiated.  Capaoilities  now  exist  to  issue  severe  weather  warnings 
with  15  minutes  lead  time  compared  to  the  recent  zero  to  5  min- 
utes, and  our  warning  accuracy  has  improved  from  40  to  70  per- 
cent. Full  deployment  of  these  new  technologies  and  computer  sys- 
tems will  further  enhance  the  quality  of  services  to  the  Nation. 

Let  me  see  the  one  figure  we  have  of  the  radar  system  in  the 
California  flood,  which  I  think  is  a  nice  example  of  our  current  ca- 
pabilities, Mr.  Chairman.  This  shows  the  rainfall  during  the  Cali- 
fornia flood  period.  The  nice  thing  about  the  new  radar  system  is 
it  gives  us  information  in  real  time  exactly  where  the  rain  is  fall- 
ing, and  how  the  systems  are  moving,  so  that  the  local  forces  on 
the  ground  can  make  decisions  about  where  best  to  deploy  people, 
where  to  move  people  out  in  case  there  is  flooding,  and  so  on.  This 
is  a  very  nice  example  of  the  combination  of  new  technology  and 
new  warning  systems  to  provide  the  kind  of  information  that  we 
need  to  save  lives  and  to  protect  property. 

Now,  throughout  our  history  NOAA's  role  has  been  to  warn  of 
danger,  protect  life  and  property,  predict  environmental  changes  in 
time  ana  space,  and  provide  decisionmakers  with  reliable  scientific 
information.  As  we  look  10  years  from  now,  we  believe  that  this 
mission  and  our  vision  benefits  the  country.  Our  research  and  serv- 
ices provide  an  equal  measure  for  the  future.  There  is  no  other 
agency  in  the  natural  environment  that  has  NOAA's  responsibility 
for  measurement,  monitoring,  and  understanding  of  the  atmos- 
pheric and  marine  systems.  These  are  core  businesses  of  the  Gov- 
ernment, including  functions  which  have  highly  concentrated  costs 
and  widely  dispersed  benefits,  a  true  public  good,  such  as  the  provi- 
sion of  whether  warnings  and  forecast  information  supplied  by 
NOAA  increasingly  is  critical  in  protecting  the  life,  health,  and 
property  of  our  citizens  and  developing  a  new  sustainable  relation- 
ship with  our  environment  and  its  resources. 

Thank  you,  Mr.  Chairman. 

[The  prepared  statement  of  Dr.  Baker  follows:] 

Prepared  Statement  of  Dr.  D.  James  Baker 
introduction 

Thank  you,  Mr.  Chairman,  and  members  of  the  Subcommittee,  for  this  oppor- 
tunity to  testify  on  the  science  and  technology  programs  of  the  National  Oceanic  and 
Atmospheric  Administration  (NOAA).  As  the  Subcommittee  has  requested,  my  re- 
marks will  include  a  discussion  of  NOAA's  current  and  future  atmospheric  pro- 
grams, and  an  update  on  the  status  of  modernizing  the  Nation's  weather  services. 
The  central  theme  for  this  discussion  is  NOAA's  Strategic  Plan  for  the  year  2005. 
I  would  also  Uke  to  talk  about  how  NOAA  is  advancing  the  Department  s,  and  the 
Administration's,  agenda  for  sustainable  development. 

NOAA's  mission  is  to  describe  and  predict  changes  in  the  Earth's  environment, 
and  conserve  and  manage  wisely  the  Nation's  coastal  and  marine  resources  to  en- 
sure sustainable  economic  opportunities.  For  the  year  2005,  NOAA  will  provide 
knowledge  for  a  world  in  which  societal  and  economic  decisions  are  coupled  strongly 
with  a  comprehensive  understanding  of  the  environment. 

Over  the  past  25  years,  technology  and  scientific  insights  have  allowed  us  to  make 
important  strides  in  understanding  and  predicting  the  behavior  of  natural  systems, 
managing  resources  more  effectively,  and  in  improving  environmental  quality. 
NOAA  sciences  and  services  have  played  an  important  role  in  this  evolution.  As  we 
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approach  the  21st  century,  we  face  continuing  and  complex  environmental  chal- 
lenges. Investments  in  science  and  technology  will  revolutionize  these  national  serv- 
ices, with  returns  on  investment  through  economic  growth  and  improvements  in  the 
quality  of  life. 

NOAA  AND  SUCTAINABLE  DEVELOPMENT 

By  addressing  existing  and  future  environmental  challenges,  NOAA  works  as  an 
integral  part  of  the  Department  of  Commerce  to  further  the  Nation's  capabilities  for 
sustainable  development.  As  Secretary  Ronald  Brown  states  in  To  Ensure  the  Na- 
tion's Future:  Sustainable  Development  and  the  U.S.  Department  of  Commerce,  "Eco- 
nomic growth  can — and  must — go  hand  in  hand  with  environmental  stewardship. 
The  development  of  policies  that  strengthen  the  links  between  environmental  stew- 
ardship and  economic  growth  is  central  to  the  Administration's  agenda  and  is  a  core 
concern  of  the  Department  of  Commerce." 

Embracing  this  linkage  between  economic  and  environmental  goals  has  been  a 
guiding  principle  in  NOAA's  planning  and  mission  evaluation  efforts.  Sustainable 
development  is  necessary  to  preserve  national  security  in  a  world  of  constant 
change,  and  is  critical  to  ensure  economic  opportunities  in  the  long  term.  In  order 
to  promote  sustainable  development,  NOAA  will  be  guided  by  four  priorities: 

•  Integrating  environmental  stewardship  and  economic  development:  Without  a 
healthy  and  predictable  environment,  economic  development  cannot  be  sustained, 
and  the  quality  of  life  for  all  citizens  would  suffer.  NOAA's,  and  the  Department's 
unique  role,  is  to  combine  this  capacity  under  one  roof.  The  activities  being  imple- 
mented through  NOAA's  Strategic  Plan  strongly  support  sustainable  development 
in  a  rapidly  changing  world. 

•  Redefining  the  relationship  between  the  Federal  government,  state  and  local 
governments  and  stakeholders:  NOAA  will  review  and  rework  the  ways  in  which  we 
address  many  of  our  responsibilities.  We  are  working  with  governments,  groups  and 
individuals  to  develop  effective  partnerships  for  addressing  common  needs  and  pro- 
viding realistic  solutions.  Our  Coastal  Zone  Management  and  National  Sea  Grant 
programs  are  vibrant  examples  of  such  partnerships. 

•  Reinventing  the  way  government  does  business:  NOAA  is  committed  to  creating 
a  government  that  works  better  and  costs  less.  For  instance: 

NOAA  is  implementing  a  streamlining  plan  that  reduces  the  workforce  and 
decentralizes  decision  making  power.  Pursuant  to  the  Federal  Workforce  Re- 
structuring Act  of  1994,  NOAA  must  reduce  its  workforce  by  16  percent  from 
the  FY  1993  base  level  to  meet  its  FY  1999  full  time  equivalent  (FTE)  ceiling 
of  12,012.  This  will  require  the  elimination  of  2,297  FTEs  through  phased  an- 
nual reductions. 

NOAA  has  volunteered  to  be  a  pilot  agency  under  the  Government  Perform- 
ance and  Results  Act,  and  has  been  commended  by  the  National  Academy  of 
Public  Administration  Review  Panel  and  selected  by  the  Office  of  Management 
and  Budget  as  one  of  ten  government-wide  exemplars.  Currently,  NOAA  is  re- 
fining its  performance  measures  and  working  to  institutionalize  the  values  of 
customer  responsiveness  and  results  oriented  management. 

NOAA  is  implementing  actions  to  utilize  resources  more  efficiently,  such  as: 
converging  Department  of  Defense  and  NOAA  polar-orbiting  environmental  sat- 
ellite systems;  modernizing  the  National  Weather  Service;  leveraging  data  ac- 
quisition through  the  creation  of  global  partnerships;  and  contracting  for  certain 
marine  data  and  services.  Satellite  convergence  alone  is  expected  to  result  in 
over  a  billion  dollars  in  savings  to  the  taxpayer — as  compared  with  the  com- 
bined cost  of  independent  systems. 

NOAA  co-chairs  the  National  Science  and  Technology  Council's  (NSTC)  Com- 
mittee on  Environment  and  Natural  Resources  (CENK).  CENR  is  coordinating 
a  multi-disciplinary  environmental  and  natural  resource  R&D  strategy  that  will 
provide  the  scientific  and  technical  information  needed  for  national  and  inter- 
national policy  formulation  and  implementation.  Through  the  interagency  mech- 
anism of  CENR,  which  includes  the  input  of  over  200  nongovernmental  experts, 
the  Administration  has  improved  the  prioritization  of  programs  and  funding. 
The  near-term  priority  areas  identifiea  by  the  NSTC  are:  improving  the  sci- 
entific basis  for  integrated  ecosystem  management;  understanding  the  socio- 
economic dimensions  of  environmental  change;  developing  science  policy  tools; 
improving  observations,  information  and  data  management;  and  environmental 
tecnnologies. 

•  Providing  the  environmental  information  needed  by  policymakers  for  decisions: 
NOAA  is  an  information  agency.  Our  products  and  services  pervade  the  daily  per- 
sonal and  business  life  of  every  American.  By  the  year  2005,  all  NOAA  environ- 
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mental  data  and  information  products  will  be  readily  available  to  the  Nation.  NOAA 
information  will  be  disseminated  as  part  of  the  National  Information  Infrastructure. 
Products  and  services  will  be  made  available  by  nationwide  networking  connectivity 
at  high  data  rates  using  advanced  information  technology.  NOAA's  system  of  envi- 
ronmental information  services  will  form  an  important  Imk  in  the  chain  leading  to 
informed  policy  decisions. 

NOAA  is  defining  and  examining  the  programs  and  goals  necessary  to  address 
most  effectively  these  challenges.  We  are  committed  to  the  continuing  modernization 
of  our  technolo^es,  which  underpin  our  capabilities  to  provide  the  best  and  most 
useful  information.  To  anticipate  and  prepare  for  the  changing  needs  of  the  Nation, 
NOAA  has  established  a  Strategic  Plan  for  the  year  2005. 

NOAA's  STRATEGIC  PLAN 

NOAA's  Strate^c  Plan  for  1995-2005  defines  the  goals  necessary  to  fulfill  our  vi- 
sion of  sound  decision  making  based  on  a  comprehensive  understanding  of  the  envi- 
ronment. The  plan  transcends  internal  organizations,  and  promotes  synergy,  innova- 
tion, cooperation  and  efficiency.  The  program  strategy  consists  of  seven  inter-related 
goals.  The  seven  goals  are  grouped  under  our  two  primary  missions  of  Environ- 
mental Assessment  and  Prediction  and  Environmental  Stewardship. 

At  the  Subcommittee's  request,  I  will  focus  on  NOAA's  atmospheric  (weather  and 
climate)  programs,  which  reside  primarily  within  the  Environmental  Assessment 
and  Prediction  Mission.  For  the  Subcommittee's  convenience,  a  synopsis  of  NOAA's 
Environmental  Stewardship  Mission  also  is  presented. 

Environmental  Assessment  and  Prediction  Mission.  For  the  year  2005,  NOAA  will 
operate  an  integrated  environmental  observation,  assessment,  and  forecast  service 
that  enhances  public  safety  and  the  Nation's  economic  and  environmental  security. 

Goal:  Advance  Short-Term  Warning  and  Forecast  Services.  Our  dynamic  environ- 
ment presents  extraordinary  challenges  for  protecting  Ufe  and  property.  Each  yeeir, 
hundreds  of  lives  and  billions  of  dollars  are  lost  due  to  environmental  events  that 
could  be  predicted  minutes  to  months  in  advance.  NOAA's  goal  is  to  improve  signifi- 
cantly its  short-term  forecast  and  warning  products  by  enhancing  abilities  to  ob- 
serve, understand  and  model  the  environment,  and  by  disseminating  products  and 
services  to  users  more  effectively. 

NOAA's  current  ability  to  predict  short-term  environmental  change  accurately  is 
restricted  by  observations  that  are  incomplete  in  both  time  and  space.  This  limits 
the  ability  to  improve  basic  understanding,  and  hence  predictive  modeling  of  the  en- 
vironment. Although  we  can  do  nothing  to  prevent  natural  disturbances,  we  must 
do  everything  possible  to  minimize  their  human  impact. 

To  advance  short-term  warning  and  forecast  services,  NOAA  must:  (1)  complete 
the  modernization  and  restructuring  of  the  National  Weather  Service;  (2)  maintain 
continuous  operational  satellite  coverage;  (3)  strengthen  environmental  observing 
and  prediction  systems;  and  (4)  improve  the  application  and  dissemination  of  prod- 
ucts and  services  to  the  public. 

Improved  warnings  and  forecaists  will  benefit  nearly  every  sector  of  the  American 
economy  and  the  general  public.  Better  information  will  enable  advanced  steward- 
ship and  management  of  inland  and  offshore  water  resources,  and  help  avoid  unnec- 
essary flood  damage.  Improved  forecasts  of  solar  and  geomagnetic  disturbances  wiU 
increase  efficiencies  for  space  operations,  and  power  generation  and  satellite  com- 
munications networks.  Accurate  outlooks  of  future  environmental  conditions  (beyond 
a  few  days)  will  provide  planning  information  for  weather  sensitive  activities  over 
both  land  and  ocean. 

The  National  Weather  Service  is  in  the  midst  of  a  modernization  of  its  observing 
technology,  data  and  information  systems,  and  service  delivery.  Much  of  the  Mod- 
ernization is  built  upon  NOAA  research — Doppler  radar  technology,  next  generation 
satellites,  and  information  processing  and  display  systems.  Atmospheric  programs 
associated  with  the  Modernization  are  treated  in  greater  detail  in  the  next  section 
of  this  testimony  entitled,  "Status  of  National  Weather  Service  Modernization." 

NOAA  research  and  technology  contributes  to  the  goal  of  advancing  short-term 
warning  and  forecast  services  through  improving  basic  hydrometeorological  under- 
standing and  the  development  of  new  observational  technologies.  An  example  of  im- 
proved technology  is  the  GOES  satellite's  ability  to  monitor  weather  conditions  100 
percent  of  the  time,  as  compared  with  a  5  percent  capability  for  previous  satellites. 

NOAA  is  leading  an  interagency  effort  to  understand  better  the  formation  and 
evolution  of  tornadoes  and  severe  storms.  The  second  phase  of  the  Verification  of 
the  Oric^n  of  Rotation  in  Tornadoes  Experiment  (VORTEX)  will  be  conducted  this 
spring.  The  improved  understanding  gained  from  this  project  will  eventually  lead 
to  short-term  forecasts  of  severe  weather,  in  addition  to  improved  warnings. 
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Information  on  the  temperature,  winds,  and  humidity  through  all  layers  of  the  at- 
mosphere is  crucial  input  to  weather  forecast  models.  NOAA  researchers  are  explor- 
ing ways  to  more  effectively  obtain  this  information.  A  wind  profiler  demonstration 
network  in  the  Midwest  remotely  obtains  wind  speed  and  direction  through  the  at- 
mosphere. This  information  has  contributed  to  the  improvement  of  weather  fore- 
casts. Research  on  remote  sensors  for  temperature  and  numidity  continues  and  sci- 
entists are  investigating  ways  to  integrate  all  available  data — from  in  situ  sensors, 
remote  sensors,  and  satellites — to  obtain  a  comprehensive  picture  of  the  atmosphere. 

Forecasts  are  based  largely  on  guidance  from  numerical  models.  Improvements  in 
the  predictive  capability  of  models  will  improve  overall  forecasts.  NOAA  has  devel- 
oped a  hurricane  prediction  system  that  has  significantly  reduced  hurricane  track 
forecast  errors  ana  captures  changes  in  intensity.  This  research  model  is  being  test- 
ed operationally,  with  much  success.  Better  hurricane  track  forecasts  have  the  px)- 
tential  to  save  lives  and  to  reduce  evacuation  costs — estimated  at  hundreds  of  thou- 
sands of  dollars  per  mile  of  coastline  evacuated. 

NOAA  is  developing  prototype  weather  dissemination  systems  to  aid  in  determin- 
ing how  critical  weather  information  might  be  disseminated  and  used  by  state  and 
local  governments.  These  prototypes  are  being  tested  by  local  governments,  emer- 
gency managers,  and  National  Weather  Service  forecasters. 

An  improved  water  resources  forecast  system  (WARFS)  will  provide  better  weath- 
er, hydrological,  and  water  resource  information  that  are  critical  to  water  managers 
and  planners,  by  integrating  historical  and  real-time  data  to  extend  and  enhance 
forecast  lead  times.  Improving  lead  times  will  enable  decision  makers  to  take  effec- 
tive actions  to  mitigate  the  impact  of  major  floods  and  droudits. 

Much  of  the  research  I  just  described  contributes  to  the  NOAA-led  U.S.  Weather 
Research  Program.  This  multi-agency  program  is  designed  to  improve  weather  pre- 
diction and  the  dissemination  of  weather  information. 

Weather  research  is  just  one  aspect  of  NOAA's  short-term  forecast  and  warning 
effort.  NOAA  also  is  seeking  to  improve  its  "space  weather"  services  by  obtaining 
data  from  other  agency  research  missions  to  use  in  an  operational  context.  These 
data  will  lead  to  advance  warnings  of  geomagnetic  storms.  NOAA  is  working  with 
other  agencies  to  develop  a  National  Space  Weather  Program,  a  mechanism  Tor  co- 
ordinating research  activities  aimed  at  improving  space  weather  services. 

In  the  coastal  arena,  NOAA's  Coastal  Ocean  Program  (COP)  is  improving  the  ac- 
curacy of  NOAA's  forecasts  and  warnings  of  hazardous  conditions  in  coastal  waters 
through  advanced  techniques  for  modeling  extra-tropic  storm  surge  forecasts,  tsu- 
nami inundation,  and  winds  over  the  coastal  ocean  and  Great  Lakes.  The  COP  also 
is  developing  a  new  coastal  forecasting  capability  based  on  enhanced  observations, 
understanding,  modeling,  and  two-way  communication  of  needs  and  results  with 
coastal  communities  and  customers.  A  Great  Lakes  Forecast  System  was  the  first 
regional  efibrt  to  benefit  from  these  improved  services  that  are  now  being  extended 
to  the  U.S.  marine  coasts. 

Goal:  Implement  Seasonal  to  Interannual  Forecasts.  The  largest  interannual  cli- 
mate variaoility  which  has  a  degree  of  predictability  is  caused  by  the  El  Niiio-South- 
em  Oscillation  (ENSO)  phenomenon.  Temperature  and  precipitation  patterns, 
changes  in  ocean  circulation,  and  changes  in  storm  freauency  caused  by  ENSO  have 
global  effects  on  economics  and  planning.  NOAA's  goal  is  to  provide  one-year  lead- 
time  forecasts  of  known  skill  of  global  climate  variability,  especially  El  Nino  and  the 
consequent  precipitation  and  surface  temperature  distributions,  to  a  society  that  re- 
sponds to  the  forecasts  so  as  to  increase  its  economic  advantage  and  to  mitigate 
against  economic  losses  and  social  disruption. 

To  implement  seasonal-to-interannual  climate  forecasts,  NOAA  must:  (1)  deliver 
useful  forecasts  and  information;  (2)  enhance  observing  and  data  systems;  (3)  invest 
in  process  and  modeling  research  leading  to  improved  predictions;  and  (4)  assess  the 
impact  of  climate  variability  on  human  activity  and  economic  potential. 

NOAA  research  activities  include:  process  studies  to  understand  mechanisms  of 
seasonal  to  interannual  climate  changes  and  their  impacts  regionally;  development 
of  observing  systems;  and  modeling  and  prediction  efibrts.  Process  studies  are  fo- 
cused on  the  evolution  of  the  ENSO  in  the  atmosphere  and  ocean  and  how  the 
ENSO  affects  regional  patterns  of  temperature  and  precipitation. 

NOAA  has  just  completed  deployment  of  the  Tropical  Atmosphere  Ocean  Observ- 
ing System,  a  series  of  instrumented  buoys  across  the  tropical  Pacific.  This  system 
will  provide  information  on  the  atmosphere  and  ocean  vital  to  developing  predictions 
of  interannual  climate  variability. 

Modeling  studies  are  providing  insight  into  the  predictability  of  seasonal  to 
interannual  climate  changes.  This  month,  the  National  Weather  Service  Climate 
Prediction  Center  has  begun  issuing  monthly  and  seasonal  probability  outlooks  for 
temperature  and  rainfall  for  up  to  a  year  in  advance.  Previously,  climate  predictions 
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have  been  made  only  for  a  90-day  period.  This  capacity  is  the  direct  result  of  the 
research  performed  over  the  last  decade  on  the  ENSO  phenomenon  and  develop- 
ment of  key  new  observing  capabilities. 

Seasonal  forecasts  will  lead  to  immediate  economic  benefits,  especially  in  the  agri- 
culture and  water  resource  management  sectors.  The  drought  oi  1988,  the  Midwest 
flood  of  1993,  and  the  loss  of  returning  salmon  in  the  Northwest  have  been  con- 
nected to  climate  shifts  on  a  seasonal  to  interannual  timescale.  By  the  year  2015, 
we  should  have  the  capability  to  produce  multiseason  forecasts  of  precipitation  with 
accuracies  approaching  those  of  current  short-term  forecasts. 

Goal:  Predict  and  Assess  Decadal  to  Centennial  Change.  Our  planet  is  naturally 
a  place  of  change,  often  with  severe  human  impacts.  Human  activities  now  are  in- 
ducing additional  changes,  with  potential  impacts  of  comparable  magnitude. 
Human-induced  changes  observed  on  decadal  time  scales  already  are  evident,  in- 
cluding atmospheric  pollution  and  thinning  of  the  stratospheric  ozone  layer.  Green- 
house gases  being  added  to  the  atmosphere  will  reside  there  for  decades  to  centuries 
and  are  predicted  to  increase  average  global  surface  temperatures  by  several  de- 
grees Celsius — a  change  larger  than  the  natural  variation  over  the  last  15,000 
years.  These  changes  create  critical  prediction  and  assessment  needs  for  the  world 
community.  NOAA  s  goal  is  to  provide  science-based  options  for  decisions  regarding 
decadal  to  centennial  changes  in  the  global  environment,  specifically  for:  glooal  cli- 
mate change;  ozone  layer  depletion;  and  air  quality  improvement. 

To  predict  and  assess  decadal  to  centennial  change,  NOAA  must;  (1)  characterize 
the  agents  and  processes  that  force  climate  change;  (2)  examine  the  role  of  the  glob- 
al ocean  in  influencing  change;  (3)  ensure  a  long-term  climate  record;  (4)  guide  the 
rehabilitation  of  the  ozone  layer;  (5)  provide  the  scientific  basis  for  improved  air 
quality  by  determining  how  and  why  air  qualitv  changes  and  understanding  the  for- 
mation of  surface  ozone  in  rural  areas;  and  (65  develop  predictive  models,  scientific 
assessments,  and  human  impacts  information  on  long-term  change. 

NOAA  research  on  the  stratospheric  ozone  layer  provides  significant  input  to 
international  assessments  used  in  making  international  policy.  NOAA  scientists 
were  prominent  in  developing  the  theory  oi  stratospheric  ozone  depletion  over  Ant- 
arctica. Working  with  industry,  NOAA  scientists  also  investigate  the  chemistry  of 
profwsed  substitutes  for  ozone  depleting  chemicals  for  their  impact  on  stratospheric 
ozone.  Their  findings  have  influenced  corporate  decisions  on  substitutes  in  which  to 
invest. 

NOAA  research  on  climate  change  wUl  provide  the  basis  for  forecasts  of  decadal 
and  longer  changes  with  predictions  of  suflicient  scientific  credibility  to  support  gov- 
ernmental and  industrial  decisions.  NOAA  research  results  are  prominent  m  the  sci- 
entific assessments  produced  through  the  intergovernmental  Panel  on  Climate 
Change.  NOAA's  research  strengths  include  long-term  monitoring  of  greenhouse 
gases,  like  carbon  dioxide;  modeling  studies  to  quantify  the  response  oiclimate  to 
changes  in  the  levels  of  greenhouse  gases;  and  determination  of  the  ocean's  role  and 
influence  on  long-term  climate  change. 

NOAA's  air  quality  research  provides  a  scientific  basis  for  effective  emission  con- 
trol strategies,  which  can  help  reduce  the  possibility  of  overregulation.  NOAA  is  pro- 
viding an  understanding  of  nigh  surface  ozone  events  in  rural  areas,  which  can 
damage  crops  and  forests.  This  research  will  lead  to  more  effective  approaches  to 
controlling  surface  ozone,  avoiding  overregulation  and  the  associated  costs  of  control 
strategies.  NOAA  is  now  implementing  a  regional  monitoring  network  to  detect  air 
quality  change,  with  the  aim  of  understanding  how  and  why  change  is  occurring. 

Anticipatory  research  on  climate  change  supports  sustainable  development  by  en- 
abling society  to  make  sound  decisions  to:  (1)  mitigate  and  adapt  to  climate  change; 
(2)  assess  the  utility  of  our  large  investment  to  reduce  greenhouse  gas  emissions; 
and  (3)  to  improve  regional  air  quality.  Scientific  assessments  are  hased  on  pre- 
dictions whose  credibility  rests  upon  careful  observations  and  understanding  of  Key 
Earth-system  processes.  Formulating  and  carrying  out  research,  presenting  results 
in  up-to-date  assessments,  and  describing  the  implications  in  {jolicy-relevant  terms 
to  government  and  industrial  leaders  are  cornerstones  of  environmental  steward- 
ship. The  benefits  to  the  Nation  and  the  world  can  be  enormous.  A  clearer  picture 
of  the  relative  roles  of  various  greenhouse  gases  in  causing  global  warming  will  sup- 
port implementing  and  sustaining  a  policy  on  stabilizing  anthropogenic  greenhouse 
gas  emissions,  estimated  to  cost  $5.1  trillion  globally.  Assisting  industry  to  choose 
the  most  "ozone-layer  friendly"  substitutes  for  chlorofluorocarbons  will  allow  aggres- 
sive protection  of  the  stratospheric  ozone  layer  while  continuing  economic  develop- 
ment. Information  supporting  Clean  Air  Act  decisions  that  could  reduce  both  urban 
and  rural  ozone  will  be  developed,  with  benefits  to  agriculture  and  human  health. 
This  effort  will  support  the  information  needs  of  the  Montreal  Protocol,  the  U.S. 
Clean  Air  Act,  and  tne  U.N.  Framework  Convention  on  Climate  Change. 
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Environmental  Stewardship  Mission.  For  2005,  NOAA  envisions  U.S.  ocean  and 
coastal  areas  with  healthy  ecosystems  and  wise  human  use  and  development  of 
ocean,  coastal  and  living  marine  resources. 

Goal:  Build  Sustainable  Fisheries.  NOAA's  goal  is  to  increase  greatly  the  Nation's 
wealth  and  the  quality  of  life  through  a  sustainable  fishing  industry  that  provides 
safe  and  wholesome  seafood  and  recreational  opportunities.  Billions  of  dollars  in  eco- 
nomic growth;  thousands  of  jobs  and  countless  recreational  fishing  opportunities  are 
being  wasted  as  a  result  of  over  fishing  and  overcapitalization  in  commercial  and 
recreational  fisheries. 

To  build  sustainable  fisheries,  NOAA  must:  (1)  assess  the  status  of  fishery  re- 
sources; (2)  advance  fishery  predictions;  (3)  manage  for  economic  growth  by  develop- 
ing plans  for  reducing  excessive  fishing  and  capital  investment;  (4)  ensure  adequate 
compliance;  and  (5)  assist  the  industry  during  stock  rebuilding  periods. 

Current  investments  in  biotechnology,  sampling  technolo©^,  and  ecosystem  dy- 
namics research  will  make  a  significant  difference  in  how  NOAA  addresses  this  re- 
building. Restoring  fisheries  will  promote  the  economic  and  biologic  sustainability 
of  U.S.  fishing  resources,  and  ensure  that  the  commercial  and  recreational  fishing 
industries  are  more  competitive  internationally.  Better  understanding  and  knowP 
edge  leads  to  sustainable  fisheries  and  enhanced  economic  opportunity  for  the  coun- 
try. 

Goal:  Recover  Protected  Species.  NOAA's  goal  is  to  ensure  sustained  progress  in 
recovering  marine  species  threatened  with  extinction  and  to  protect  the  habitats  and 
ecosystems  upon  which  they  depend.  Many  commercial  and  recreational  activities 
contribute  to  adverse  stress  on  marine  species.  Insufficient  data  makes  it  difficult 
to  assess  the  problem,  but  many  populations  of  marine  organisms  are  depleted  or 
declining  due  to  human  activity  in  marine  ecosystems  or  to  unknown  causes. 

To  recover  protected  species,  NOAA  must:  (1)  assess  the  status  of,  and  impacts  to, 
protected  sp>ecies;  (2)  reduce  the  adverse  impact  of  human  activity  on  protected  spe- 
cies; (3)  develop  and  implement  conservation  and  recovery  plans  for  depleted  marine 
mammals  and  endangered  and  threatened  species;  and  (4)  prevent  future  listings 
by  engaging  in  multispecies  ecosystem  management. 

Recovering  species,  and  avoiding  the  further  decline  of  others,  will  contribute  to 
the  overall  health  and  understanding  of  marine  ecosystems,  as  well  as  enhance  eco- 
nomic and  social  opportunities  for  future  generations. 

Goal:  Coastal  Ecosystems  Health.  NOAA's  goal  is  to  ensure  that  development  and 
conservation  of  the  Nation's  coastal  ecosystems  is  managed  in  ways  that  maintain 
their  biodiversity  and  productivity  for  sustained  use.  Rapid  population  growth  and 
increasing  demand  for  recreation  and  economic  development  in  many  coastal  areas 
has  degraded  natural  resources  and  led  to  declines  in  both  environmental  quality 
and  economic  productivity. 

To  sustain  healthy  coastal  ecosystems,  NOAA  must:  (1)  integrate  coastal  eco- 
system management  through  a  watershed-based  framework;  (2)  assess  present  and 
future  ecosystem  conditions;  (3)  monitor  indicators  of  coastal  ecosystem  health;  (4) 
understand  and  predict  coastal  ecosystem  functions;  and  (5)  improve  public  under- 
standing of  the  value  of  coastal  ecosystems,  facilitate  technology  transfer  and  pro- 
vide training  for  managers. 

Atmospheric  research  contributes  to  our  understanding  of  coastal  ecosystem  con- 
ditions as  well  as  coastal  weather  and  climate  related  processes.  The  Coastal  Ocean 
Program  is  conducting  research  to  estimate  the  magnitude  and  extent  that  air-borne 
nutrients  and  toxics  contribute  to  the  total  contaminant  loads  in  coastal  waters.  Ini- 
tial estimates  for  the  Chesapeake  Bay,  for  example,  indicate  that  30—40  percent  of 
nitrogen  loading  is  derived  from  the  atmosphere.  NOAA  efforts  have  focused  on  im- 
proved collection  and  analysis  of  wet  deposition  estimates  in  the  Chesapeake  Bay 
watershed.  Future  efforts  move  the  focus  to  improvements  in  the  monitoring  and 
assessment  of  dry  deposition  estimates. 

Maintaining  coastal  ecosystem  health  and  biodiversity  is  essential  to  sustainable 
development  of  coastal  resources  and  an  important  part  of  maintaining  the  health 
and  welfare  of  the  Nation. 

Goal:  Modernize  Navigation  and  Positioning  Services.  NOAA's  goal  is  to  meet  the 
Nation's  needs  for  the  next  decade's  marine  and  aeronautical  navigation  systems 
that  electronically  integrate  accurate  chart  data,  global  positioning  system-based  lo- 
cations, and  real-time  environmental  information.  NOAA's  capabilities  for  ensuring 
safe  and  efficient  marine  and  air  navigation,  and  positioning  services  are  in  need 
of  modernization. 

To  modernize  navigation  and  positioning  services,  NOAA  must:  (1)  provide  marine 
and  aeronautical  navigation  systems  that  electronically  integrate  accurate  chart 
data,  GPS-based  positioning,  and  real  time  environmental  information;  and  (2)  ren- 
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ovate  the  Nation's  geodetic  reference  system  to  support  full  use  of  GPS  for  naviga- 
tion and  positioning. 

Accurate  positioning,  charts  and  navigation  services  are  essential  components  of 
the  national  infrastructure.  This  effort  will:  foster  the  development  of  technologies 
for  air  and  marine  navigation,  surveying,  positioning,  and  management  of  geo- 
graphic information;  expand  export  opportunities;  promote  sound  environmental 
stewardship  by  providing  basic  planning,  environmental,  and  geographic  informa- 
tion for  management  deasions;  and  reduce  risks  to  life,  cargo,  and  property. 

NATIONAL  CAPABILITIES  AND  SUPPORTING  INFRASTRUCTURE. 

In  support  of  the  two  strategic  missions,  NOAA's  program  strategy  depends  on 
our  capabilities  as  a  national  resource  for  research,  observational  systems,  and  envi- 
ronmental data  and  information  services;  and  on  our  supporting  infrastructure. 
NOAA  must  continue  to  invest  in  these  capabilities,  which  serve  as  the  foundation 
of  our  programs.  For  instance,  NOAA  must  guard  against  technological  obsoles- 
cence, adequately  maintain  facilities  and  equipment,  capitalize  on  technological  im- 
provements which  reduce  costs  and  improve  performance,  and  ensure  the  selection 
of  competent  employees  and  the  continuing  education  and  training  of  experienced 
personnel.  We  must  seek  to  implement  an  integrated  global  observing  capability 
that  effectively  combines  both  satellite  and  in-situ  measurements.  At  the  same  time, 
we  must  ensure  that  data  are  processed,  analyzed,  and  distributed  in  a  timely  fash- 
ion. 

STATUS  OF  NATIONAL  WEATHER  SERVICE  MODERNIZATION 

General.  NOAA's  National  Weather  Service  (NWS)  is  well  on  its  way  to  complet- 
ing the  largest  Modernization  and  Associated  Restructuring  (MAR)  in  its  history. 
Weather  service  modernization  is  reinventing  government.  The  NWS  is  using  ad- 
vanced technology,  and  capitalizing  on  progress  in  science,  to  make  the  government 
more  efficient  in  the  provision  of  services.  To  ensure  protection  of  life  and  property, 
the  MAR  will  dramatically  improve  the  quality  and  reliability  of  NWS  products  and 
services.  The  return  on  this  investment  in  new  technology  is  exceptional.  The  eco- 
nomic benefits  to  the  Nation  are  about  eight  times  greater  than  the  costs  to  modern- 
ize. Substantial  quantifiable  benefits  accrue  to  various  segments  of  the  U.S.  econ- 
orny  such  as  aviation,  agriculture  construction,  and  transportation. 

'the  NWS  has  installed  over  100  new  weather  surveillance  radars  (NEXRADs) 
and  has  completed  construction  for  most  of  the  new  Weather  Forecast  Offices 
(WFOs).  In  the  course  of  the  modernization,  the  NWS  will  phase  out  and  eventually 
close  about  200  NWS  offices.  These  offices  are  being  replaced  with  118  new  facili- 
ties, staffed  with  better  trained  employees  using  the  latest  state-of-the-art  weather 
technology.  Staffing  of  those  new  offices  is  in  progress.  Over  the  last  year,  the  NWS 
has  certmed  its  first  relocation  of  a  Weather  Service  Forecast  Office  in  California. 
'The  user  community  that  was  first  wary  of  the  relocation  is  now  enjoying  more  ac- 
curate and  timely  forecasts  from  the  new  office. 

Tlie  NWS  modernization  is  being  monitored  by  the  National  Academy  of  Sciences' 
(NAS)  National  Research  Council.  NAS  has  been  instrumental  in  developing  criteria 
which  the  NWS  uses  for  each  certifiable  action  needed  during  the  modernization. 
In  addition  to  the  NAS,  the  Modernization  Transition  Committee  also  provides  guid- 
ance and  recommendations  to  the  Secretary  of  Commerce  during  the  modernization 
process. 

A  way  in  which  this  modernization  may  be  accelerated  and  save  costs  is  a  revision 
of  Public  Law  102-567.  We  would  like  to  work  with  Congress  on  improvements  to 
current  law  to  achieve  those  objectives. 

Status  of  Systems.  New  technolo^es  are  at  the  heart  of  the  modernization.  The 
status  of  each  of  the  major  systems  is  described  below: 

•  NEXRAD.  As  the  cornerstone  of  the  NWS  Modernization  program,  the  advanced 
NEXRAD  doppler  radar  is  required  to  replace  the  current  obsolete  weather  radars 
by  providing  data  for  more  timely  and  accurate  weather  and  flood  warning  and  fore- 
casts. The  tri-agency  radar  program  is  currently  in  the  final  stages  of  full-scale  de- 
ployment. After  the  NEXRAD  contract  was  renegotiated  in  FY  1992,  the  program 
has  met  all  major  schedule  milestones.  By  the  end  of  FY  1995,  133  out  of  a  total 
of  163  systems  will  be  deployed.  The  remaining  radars  will  be  delivered  in  FY  1996. 
In  FY  1995,  final  hardware  and  logistics  acquisition  portions  of  the  program  will 
be  completed.  Beginning  in  FY  1995,  the  program  emphasis  will  shift  to  operational 
support  and  system  improvement  efforts.  In  terms  of  performance,  the  radars  have 
received  very  positive  feedback  from  both  the  weather  community  and  the  public. 

•  ASOS.  ASOS  is  a  key  element  of  the  NWS  modernization  and  also  supports  the 
FAA  and  DOD  modernizations  by  automating  their  respective  surface  weather  ob- 
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servations  programs.  ASOS  automates  and  significantly  enhances  the  current,  large- 
ly manual,  methods  for  collecting,  processing,  displaying,  and  storing  surface  weath- 
er observations.  The  program  presently  is  in  the  full-scale  deployment  phase.  By  the 
end  of  FY  1995,  628  out  a  total  of  868  ASOS  units  will  be  installed  at  sites  around 
the  country.  Final  ASOS  units  will  be  installed  in  FY  1996/97.  In  FY  1996,  the  pro- 
gram emphasis  will  shift  to  system  improvement  and  operational  support  issues. 

NOAA  continues  to  consult  with  the  Federal  Aviation  Administration  (FAA)  re- 
garding augmentation  of  the  Automated  Surface  Observing  System  (ASOS)  at  air- 
ports. N0>^  and  the  FAA  agree  that,  for  some  period,  augmentation  is  required. 
The  means  for  ensuring  such  augmentation  currently  is  under  review,  and  must  be 
resolved  in  the  near  term. 

•  AWIPS.  AWIPS  is  the  interactive  computer  workstation  that  will  integrate  sat- 
ellite and  radar  data  for  the  first  time  and  provide  the  local  weather  omces  with 
an  advanced  forecasting  system.  In  FY  1994  significant  problems  surfaced  between 
the  Government  and  the  prime  contractor.  PRC,  Inc.  A  team  of  experts  conipleted 
an  extensive  independent  assessment  of  all  AWIPS  development  ana  acquisition  ac- 
tivities. Recommendations  resulted  in  a  proposed  restructuring  of  the  program. 
Major  aspects  of  the  restructuring  effort  incluae:  designing  a  system  that  will  allow 
AWIPS  to  evolve  as  technology  or  requirements  change;  deploying  an  early  AWIPS 
capability  system  to  validate  system  features  in  an  operational  setting;  enhancing 
AWIPS  capability  through  a  series  of  incremental  software  upgrades;  and  continu- 
ing to  involve  the  user  community  in  the  development,  review  and  validation  of 
AWIPS.  Preparations  are  underway  to  begin  renegotiation  of  the  development  phase 
contract. 

•  Central  Computer  Facility  Upgrade.  The  NOAA  Central  Computer  Upgrade, 
begun  in  FY  1990,  will  lead  to  more  accurate  and  more  specific  forecasts  oi  major 
storms  including  hurricanes,  thunderstorms  and  floods,  and  will  enable  more  accu- 
rate general  weather  forecasts  in  the  medium  (3-10  day)  and  extended  (30  day) 
ranges.  During  FY  1994,  the  Class  VII  system  was  installed,  and  testing  of  experi- 
mental ensemble  forecasting  and  an  experimental  version  of  the  GFDL  hurricane 
model  was  initiated.  Backup  capability  to  the  Class  VII  is  provided  through  a  5-year 
lease  of  two  J-916  systems.  These  systems  serve  also  as  additional  processing  capa- 
bility for  climate  analysis. 

Continued  improvements  in  centrally  prepared  weather  guidance  products  for  day 
2  and  beyond  are  essential  to  successful  implementation  oi  mesoscale  forecasting  in 
NWS  field  operations. 

•  GOES  Satellites.  Our  geostationary  program  is  approaching  it's  original  configu- 
ration of  GOES-East  and  GOES-West.  GOES  7  has  been  repositioned  to  135  de^ees 
West  and  is  healthy.  This  move  will  reestablish  our  western  GOES  position.  GOES 
8  our  newest  geostationary  satellite,  will  be  repositioned  to  75  degrees  West  in  Feb- 
ruary. GOES  8,  with  its  advanced  system  capabilities,  has  been  exceeding  our  expec- 
tations in  providing  information  for  our  warning  and  forecast  requirements.  On  May 
23,  we  win  launch  GOES  J  (9),  which  will  be  placed  at  the  westerly  position  cur- 
rently occupied  by  GOES  7.  This  will  bring  us  to  our  original  two  GOES  constella- 
tion. GOES  J  has  completed  all  of  its  tests  and  is  ready  to  be  shipped  to  the  Cape 
for  the  launch  in  May. 

•  Polar  Satellites.  The  polar  satellite  program  provides  continuous  global  monitor- 
ing of  the  Earth  and  supports  NOAA/NWS,  NOAA/NMFS,  DOD,  FAA,  and  inter- 
national users.  The  polar  system  is  supported  by  NESDIS  research  in  the  areas  of 
atmospheric,  oceanic,  land,  and  cryospheric  applications  development;  atmospheric 
calibration  and  product  validation. 

Our  polar  program  is  healthy.  We  achieved  a  successful  launch  of  NOAA-14  on 
December  30,  1994.  We  have  just  completed  activating  and  testing  the  various  sys- 
tems and  sensors.  All  are  functioning  as  expected.  The  first  visible  image  was  re- 
ceived on  December  30,  a  few  hours  after  launch.  The  full  set  of  products  from 
NOAA-14  will  be  available  by  late  March  after  final  calibration  and  fine  tuning  of 
ground  processing  software.  AH  other  satellites  in  this  series  are  on  track,  with  the 
next  launch  scheduled  for  April  1996.  Contracts  for  the  N  and  N'  spacecraft  were 
awarded  on  December  16,  1994.  This  will  complete  the  satellite  acquisition  until  the 
time  frame  of  the  first  converged  satellites. 

•  WFO  Construction.  The  Weather  Forecast  OfTice  Construction  Program  provides 
for  the  construction  of  118  weather  forecast  offices  that  provide  a  state-of-the-art  en- 
vironment to  house  the  new  technology  systems  and  weather  oflice  personnel.  By 
the  end  of  the  FY  1995,  the  WFO  Construction  Program  will  have  either  built  or 
leased  108  WFOs  out  of  a  total  118  scheduled  for  construction.  The  final  forecast 
offices  are  scheduled  for  completion  in  FY  1996-1997.  The  program  emphasis  in  the 
FY  1996  will  shift  to  completing  the  remaining  construction  activities  and  focusing 
on  maintenance  issues  for  the  new  offices. 
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•  Polar  Convergence.  As  a  result  of  Vice  President  Gore's  National  Performance 
Review,  in  February  1994,  a  triagency  group  of  experts  was  tasked  to  review  polar- 
orbitint— meteorological  satellite  programs  and  develop  a  plan  to  achieve  conver- 

gmce.  The  agencies  participating  included  the  Department  of  Commerce  (NOAA), 
OD,  and  the  National  Aeronautics  and  Space  Administration  (NASA). 

On  May  5,  1994  the  F*resident  issued  Presidential  Decision  Directive  NSTC-2  di- 
recting Commerce  and  Defense  to  combine  the  existing  Defense  Meteorological  Sat- 
ellite Program  (DMSP)  and  the  NOAA  Polar-orbiting  Operational  Environmental 
Satellite  (POES)  Program  into  a  single  National  Polar-orbiting  Operational  Environ- 
mental Satellite  System  (NPOESS),  in  accordance  with  the  triagency  developed 
plan.  NASA  was  directed  to  become  part  of  the  effort  by  examining  areas  where  as- 
pects of  its  Earth  Observing  Satellite  (EOS)  system  might  improve  the  capabilities 
or  reduce  costs  of  the  new  system. 

An  Integrated  Program  Onice  (IPO)  was  established  on  October  3,  1994,  to  de- 
velop, acquire,  operate  and  manage  the  project.  NOAA  was  given  overall  responsibil- 
ity lor  the  converged  system  ana  the  lead  role  for  satellite  operations.  The  Depart- 
ment of  Defense  was  given  lead  agency  responsibility  to  support  the  IPO  through 
major  systems  acquisitions  necessary  to  the  NPOESS.  NASA  was  given  lead  agency 
responsibility  to  support  the  IPO  in  facilitating  the  development  and  insertion  of 
new  cost-effective  tecnnologies  that  may  enhance  the  ability  of  the  converged  system 
to  meet  its  operational  requirements. 

This  three  satellite  constellation  will  replace  four  on-orbit  satellites  currently  used 
by  DMSP  and  POES.  Short-term  (1995-1999)  savings  achieved  by  having  one,  as 
opposed  to  two  development  programs  may  be  up  to  $300  million.  NOAA  will  pro- 
cure two  satellites  (NOAA  N  &  N')  to  fill  the  gap  in  polar  coverage  until  the 
NPOESS  has  been  developed  and  deployed.  Continuing  high-level  contacts  with  the 
European  Organization  for  the  Exploitation  of  Meteorological  Satellites 
(EUMETSAT)  have  shown  strong  European  interest  in  a  long-term  joint  polar  sat- 
ellite system  that  would  include  the  planned  European  Polar  Satellites  and 
NPOESS.  Negotiations  to  meet  U.S.  requirements  are  at  an  advanced  stage  with  fi- 
nalization  of  an  agreement  expected  later  this  year. 

Status  of  MARDl  I  Staffing  (Modernization  and  Associated  Restructuring  Dem- 
onstration and  Implementation).  The  MARDI  program  provides  for  the  interim  staff- 
ing augmentation  necessary  during  the  NWS  Modernization  and  support  the  certifi- 
cation requirements  associated  with  office  closures  and  relocations  outlined  in  Pub- 
lic Law  102-567.  The  interim  staffing  augmentation  covers  the  cost  of  personnel  at 
the  new  offices  while  at  the  same  time  ensuring  no  degradation  of  service  occurs 
at  the  existing  weather  offices.  In  addition,  the  program  also  covers  the  cost  of  per- 
sonnel transfers  and  an  extensive  scientific  education  program  to  train  weather  of- 
fice personnel.  The  MARDI  staffing  profile  divides  into  two  major  stages.  The  first 
stage  (Stage  I)  is  to  staff  offices  to  operate  the  NEXRAD  radars.  The  second  stage 
(Stage  II)  will  provide  staff  to  operate  the  AWIPS  workstations.  By  the  end  of  1995, 
Stage  I  staffing  will  be  completed  for  98  out  of  a  total  of  118  offices.  Stage  II  staffing 
is  scheduled  to  begin  after  the  deployment  of  the  AWIPS  systems.  Other  costs  asso- 
ciated with  the  NWS  Modernization  are  covered  by  MARDI  including  the  Mod- 
ernization Transition  Committee,  NOAA  Weather  Radio  Console  Replacement  Sys- 
tem (CRS),  and  other  costs  associated  with  certification  and  transition  management. 

Expected  Improvements  in  Warning  and  Forecast  Abilities.  The  accuracy  of  today's 
standard  1  to  3  day  forecast  is  better  than  the  outlook  period  of  4  to  6  days.  How- 
ever, by  capitalizing  on  current  and  emerging  technologies  in  concert  with  develop- 
ing new  scientific  techniques,  accurate  forecasts  of  up  to  7  days  will  be  common. 

Similarly,  today's  standard  outlook  of  6  to  10  days  will  increase  to  8  to  14  days. 
As  noted  earlier,  NOAA  has  begun  issuing  long  lead  outlooks  of  temperature  and 
precipitation  of  up  to  12.5  months  in  advance. 

The  MAR  has  provided  the  capability  to  regularly  issue  severe  weather  warnings 
with  a  minimum  of  15  minutes  lead  time  as  compared  to  the  0  to  5  minutes  of  the 
recent  past.  Warning  accuracy  using  the  new  technologies  has  improved  from  40  to 
70  percent.  Continued  improvement  is  envisioned  using  the  full  deployment  of  the 
new  technologies  and  witn  the  delivery  of  AWIPS  to  integrate  these  many  data 
sources  and  provide  the  forecaster  with  the  tools  necessary  to  produce  all  NWS 
products  and  services. 

The  accuracy  of  computer  forecasts  for  severe  convective  storm  potential  will  be 
as  good  for  48  hours  as  they  are  now  for  24  hours.  Warning  lead  times  will  increase 
from  today's  new  standard  of  15  minutes  to  30  minutes — and  this  will  be  true  not 
only  for  severe  thunderstorms  and  tornadoes,  but  also  for  flash  flooding.  Warning 
accuracy  will  improve  from  60  percent  to  90  percent. 

Preliminary  studies  suggest  that  a  20-percent  improvement  in  hurricane  track 
prediction  is  possible  with  the  use  of  new  sensing  systems  aboard  the  new  recon- 
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naissance  aircraft  in  concert  with  data  from  the  new  GOES  sounder.  NEXRAD  will 
improve  warnings  for  the  inland  effects  of  hurricanes  including  flooding,  embedded 
tornadoes,  downbursts,  and  extreme  winds. 

Notification.  The  NOAA  Weather  Wire  System  and  NOAA  Weather  Radio  will 
continue  to  be  the  primary  dissemination  systems  to  the  media,  emergency  man- 
agers, and  the  general  public.  As  part  of  AWlPS,  the  new  NOAAPORT  will  provide 
upgraded  quality  and  quantity  of  aata,  forecasts  and  graphics. 

NOAA  Weather  Radjo  is  the  direct  link  to  the  public  24  hours  a  day,  365  days 
a  year.  Now,  with  the  latest  technical  advances,  weather  warnings  will  automati- 
cally enter  the  Federal  Communication  Commission's  new  Emergency  Alert  System 
(EAJS).  The  EAS  will  use  the  transmission  services  of  the  24,000  radio,  television, 
and  cable  television  facilities  in  the  United  States. 

In  addition,  like  the  current  NOAA  Weather  Radios,  AM  or  FM  radios  and  tele- 
visions in  the  future  will  have  the  capability  of  being  automatically  "turned  on"  by 
the  NOAA  Weather  Radio  system  during  severe  weather  and  other  emergencies. 
This  is  a  major  step  in  the  agency's  mission  to  provide  warnings  to  save  lives  and 
property. 

Our  goal  is  to  decrease  the  number  of  lives  lost  because  a  warning  was  not  re- 
ceived. 

OTHER  ISSUES 

Before  closing,  I  would  like  to  address  two  important  matters. 

First,  we  are  concerned  by  S.  219,  the  Regulatory  Transition  Act  of  1995.  This 
bill  would  establish  a  moratorium  on  any  new  Federal  rulemaking  actions  until  July 
1,  1995.  Our  management  of  the  Nation's  fisheries  would  be  harmed  by  this  pro- 
posal, since  it  would  allow  fisheries  to  remain  open  beyond  the  closing  dates  that 
are  needed  to  restore  depleted  fishery  resources.  We  rely  upon  the  exercise  of  these 
same  rulemaking  provisions  to  solicit  cooperative  input  from  local  officials  and  pri- 
vate citizens  in  managing  our  National  Marine  Sanctuaries,  yet  this  proposal  would 
bar  that  constructive  process.  Two  categories  of  pending  regulations  that  could  be 
affected  by  the  moratorium  in  S.  219  include: 

(1)  Proposed  regulations  that  inform  citizens  of  proposals  and  request  their  consid- 
ered input.  Many  such  notices,  such  as  planned  levels  of  fishery  harvest,  or  the  pro- 
posed management  scheme  for  the  Florida  Keys  National  Marine  Sanctuary,  are 
scheduled  for  public  comment  in  the  next  few  months. 

(2)  Regulations  that,  if  not  implemented,  will  have  a  measurable  and  substantial 
negative  impact  on  our  natural  resources.  For  example,  harvest  levels  of  managed 
fish  stocks  must  be  set  under  existing  fishery  management  plans. 

Second,  the  Subcommittee  may  be  aware  of  an  exciting  new  program  which  NOAA 
is  implementing  in  cooperation  with  other  Federal  agencies,  called  Global  Learning 
and  Observations  to  Benefit  the  Environment,  or  GLOBE.  This  interagency,  inter- 
national science  program  is  designed  to:  (1)  enhance  global  environmental  aware- 
ness; (2)  increase  the  scientific  understanding  of  the  earth  by  working  with  a  world- 
wide network  of  schools  to  collect  environmental  observations;  and  (3)  through 
hands-on  science,  support  improved  standards  for  mathematics  and  science  emi- 
cation. 

This  scientific  observation  program  will  assist  NOAA  requirements  for  data,  and 
build  on  NOAA's  science  strength  and  environmental  mission.  GLOBE  is  weU  un- 
derway, with  thousands  of  schools  across  the  country  having  stated  their  interest 
in  becoming  GLOBE  schools  in  as  early  as  April  1995.  Over  100  countries  have  ex- 
pressed an  interest  in  GLOBE,  and  the  United  Nations  has  passed  a  resolution  sup- 
porting the  program. 

SUMMARY 

Throughout  its  history,  NOAA's  role  has  been  to  warn  of  danger  and  protect  life 
and  property,  predict  environmental  changes  in  time  and  space,  provide 
decisionmakers  with  reliable  scientific  information,  and  foster  global  environmental 
stewardship.  As  we  look  to  the  year  2005,  we  strongly  believe  that  this  mission,  and 
our  vision,  will  remain  intact.  Our  research  and  services  provide  in  equal  measure 
for  this  future.  No  other  agency  working  in  the  natural  environment  has  NOAA's 
responsibility  for  the  long-term  measurement,  monitoring  and  understanding  of  our 
atmospheric  and  marine  systems.  This  information  is  increasingly  critical  in  protect- 
ing the  health,  life  and  property  of  our  citizens  and  in  developing  a  new  sustainable 
relationship  with  our  environment  and  its  resources. 

Senator  Burns.  Thank  you,  Dr.  Baker.  I  would  say  that  farmers 
listen  to  weather  as  much  as  they  do  markets.  We  in  Montana  are 
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a  captive  shipper  when  it  comes  to  transportation.  BurHngton 
Northern  Railroad  gets  blamed  for  everything  up  there.  And  I  tell 
the  old  story  about  the  farmer  that  went  through  the  perfect  sea- 
son, the  spring  opened  up  just  right,  the  crop  went  in,  the  seeding 
was  right,  he  got  the  rains  at  the  right  time,  probably  the  most 
fantastic  crop  he  had  ever  had.  And  when  they  drug  out  the  com- 
bines and  they  were  2  days  from  starting  to  harvest,  why,  a  hail 
storm  came  down  through  and  just  wiped  him  out.  As  you  walked 
out  across  stubble  about  this  high,  he  walked  out  across  that  field 
with  a  tear  in  his  eye,  and  he  says  damn  that  Burlington  Northern 
Railroad,  anyway.  [Laughter.] 

I  tell  that  story  because  weather,  to  agriculture,  we  watch  it  a 
lot.  And  that  is  why  I  am  concerned  about  the  new  system,  the 
modernization  that  is  going  on,  and  its  capability,  and  I  want  to 
ask  you  that  just  for  a  little  bit.  Is  it  on  target,  and  is  it  within 
budget,  and  is  it  doing  what  you  think  it  would  do,  is  it  going  to 
improve  us? 

Dr.  Baker.  Well,  let  me  take  each  one  of  those  in  turn.  Yes,  this 
program  is  on  target.  Yes,  we  are  within  an  agreed  budget.  And  we 
believe  that  we  will  not  only  not  degrade  the  weather  service,  but 
in  fact  have  a  greatly  improved  weather  service.  By  1999,  we  will 
have  all  of  the  parts  of  the  system  in  place,  but  it  is  an  incremental 
arrangement. 

We  nave  in  1996  the  radars  will  all  be  in  place,  by  1997  the  auto- 
mated surface  observing  systems,  our  satellites  are  flying  and 
doing  very  well,  in  fact  exceeding  expectations,  and  then  by  1999 
we  expect  to  have  the  full  deployment  of  the  new  weather  inter- 
active processing  system.  But  we  are  doing  that  also  in  incremental 
stages  so  that  we  can  understand  and  make  sure  that  we  do  it 
right. 

Senator  Burns.  If  we  go  through  this  budget  strain  and  your 
budget  remains  level,  what  effect  does  that  have  on  you? 

Dr.  Baker.  Well,  this  has  a  huge  effect  on  us,  because  as  we  put 
into  place  new  technology  we  have  to  pay  for  it.  And  satellites  cost 
money.  Between  the  satellites  and  the  Weather  Service  you  have 
about  $1.2  bilHon  of  a  $2  billion  total  budget  in  NOAA,  and  we 
have  an  out-year  projected  cost  which  involves  increased  costs  as 
we  put  in  new  capability  satellites.  And  so  it  is  very  important  that 
we  all  agree  on  what  the  costs  are  and  we  understand  the  impacts 
of  those  out-  year  costs. 

Without  an  increase  in  budget,  we  cannot  apply  the  new  tech- 
nology. But  as  I  say,  we  have  a  budget  which  has  been  laid  out. 
I  think  we  have  agreement  on  what  that  budget  has  to  be.  With 
budget  cuts,  of  course,  we  could  not  deliver  what  we  say  we  have 
agreed  to  deliver. 

Senator  Burns.  We  have  to  go  home  and  justify  budgets  to  our 
constituents,  and.  Dr.  Prabhakar,  in  ATP,  I  think  probabW  if  there 
was  anything  that  was  really  noticed,  it  is  the  growth  of  expendi- 
tures in  that  program.  Even  from  1994  to  1995  it  more  than  dou- 
bled. And  I  know  it  is  a  long-term  thing  vou  cannot  put  your  finger 
on,  these  are  tangible  results,  or  can  your 

Dr.  Prabhakar.  Well,  let  me  try  to  answer  that  question.  You 
are  absolutely  right,  first  of  all,  that  today  you  cannot  see  all  the 
full-blown  economic  effects  from  this  very  early  stage  investment. 
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But  there  are  some  things  that  we  can  put  our  finger  on  today  that 
are  quite  concrete  that  come  out  of  the  examples  of  the  activities 
that  are  underway.  We  have  got  a  total  of  177  activities,  projects, 
individual  projects  within  ATP.  Half  of  those  began  just  last  fall, 
so  again,  it  is  a  very  early  program.  But  from  our  very  first  exam- 
ples, we  have  some  stories  today  that  tell  us  that  we  are  on  the 
right  track. 

They  are  stories  like  the  one  that  Secretary  Brown  told  you 
about  Accuwave,  small  companies,  and  I  think  that  is  a  typical 
story,  where  they  began  with  a  concept,  and  because  ATP  helped 
them  get  over  the  early  technical  barrier,  thev  now  have  a  pathway 
looking  forward  that  is  a  real  business  pathway,  something  that 
they  can  pursue  with  their  dollars  with  other  private  investment. 
And  I  think  that  is  a  dramatic  change  in  opportunity  that  ATP  is 
helping  to  provide. 

If  I  could  give  you  one  very  different  example  from  another  part 
of  the  spectrum,  we  have  had  a  project  underway  called  the  2-milli- 
meter program;  This  is  an  activity  that  brings  together  a  group  of 
small  automotive  manufacturing  suppliers  along  with  the  Univer- 
sity of  Michigan  and  two  of  the  major  auto  manufacturers,  Chrys- 
ler and  GM.  This  is  a  team  that  has  come  together  to  try  to  im- 
prove the  quality  of  the  final  assembly  process  for  putting  cars  to- 
gether. It  turns  out  that  that  is  a  critical  determinant  of  consumer 
satisfaction.  It  is  a  place  where  our  competition  has  been  doing  bet- 
ter than  our  American  companies  have  been  doing,  and  what  this 
team  has  been  able  to  do  is  provide  the  process  capability,  but  also 
the  enabling  tools  from  these  smaller  manufacturing  firms,  so  that 
today  we  have  not  just  the  capability  to  manufacture  with  much 
greater  assembly  quality,  but  in  fact  we  have  got  a  process  that  is 
scalable,  that  is  expandable.  That  is  what  ATP  helped  demonstrate, 
and  now  that  manufacturing  technology  is  being  implemented, 
again  on  private  dollars,  by  the  manufacturers  on  their  factory 
floors. 

It  is  important,  in  that  case,  for  the  small  manufacturers  that 
are  providing  the  tools  that  work  on  the  factory  floor,  it  is  impor- 
tant to  the  auto  manufacturers  in  their  bid  for  global  market  share, 
and  I  think  it  is  an  interesting  example  of  how  the  many  players, 
the  small  companies  and  universities  and  the  large  companies,  all 
need  to  link  together  to  make  some  of  these  capability  changes 
happen. 

We  have  lots  of  those  kinds  of  examples.  We  also  have  aggregate 
studies  in  ATP  that  demonstrate  that  we  are  helping  to  create  new 
technologies  that  just  would  not  be  here  any  other  way,  that  be- 
cause of  that  companies  are  identifying  new  market  opportunities, 
building  new  strategic  relationships,  exactly  the  kind  of  indicators 
today  that  tell  you  uiat  you  will  see  the  full-blown  economic  effects 
tomorrow. 

Senator  Burns.  Senator  Rockefeller. 

Senator  Rockefeller.  Thank  you,  Mr.  Chairman.  I  have  got  a 
bunch  of  questions.  Dr.  Grood,  as  you  indicated  you  worked  for  in- 
dustry, and  you  kind  of  buried  that.  You  talked  about  being  an  aca- 
demic for  20  years  and  industry  for  13.  I  am  interested  in  the  in- 
dustry for  13.  You  worked  for  a  small  mom  and  pop  store  called 
Allied  Signal.  Now,  you  have  real  experience,  therefore.  In  other 
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words,  this  is  not  theoretical,  it  is  real.  During  that  time,  did  you 
have  any  experience  with  the  ATP  program  when  you  were  at  Al- 
lied Signal,  No.  1?  If  so,  why,  if  you  applied,  did  you  apply  to  ATP? 
What  was  the  decision  made?  You  were  in  charge  of  industrial  re- 
search, as  I  understand  it,  and  what  was  it  that  ATP  enabled  you 
to  do  that  you  would  not  have  been  able  to  do  on  your  own,  in  that 
Allied  Signal  is  not  small? 

Dr.  Good.  Thank  you.  Senator  Rockefeller.  Let  me  answer  that 
in  the  following  way:  You  are  absolutely  correct,  and  I  did  have 
some  experience  with  the  early  days  of  ATP  when  I  was  in  the  in- 
dustry. The  decisions  that  are  made  as  to  how  one  goes  about  uti- 
lizing your  own  funds  and  what  availability  of  funds  there  are  from 
the  Federal  Government  is  kind  of  a  unique  one.  And  this  business 
that  says  that  industries  just  go  out  to  get  government,  to  get  gov- 
ernment money  turns  out  not  to  be  true.  And  the  reason  it  is  not 
true  is  you  cannot  afford  to  put  your  best  people  on  things  you  do 
not  need  or  want.  It  really  is  that  simple.  You  can  go  back  and 
argue  whether  you  do  or  you  do  not. 

We  did  have  government  programs  that  were  part  of  the  mission 
orientation.  Our  aerospace  industry  had  a  number  of  programs  that 
were  part  of  the  defense  programs,  and  those  were  designed  to  fit 
the  defense  needs,  and  they  were  helpful  to  us,  and  clearly,  they 
were  helpful  to  Defense  or  they  would  not  have  funded  them.  The 
ATP  program,  though,  was  the  only  program  that  the  Federal  Gov- 
ernment had  which  allowed  us  to  think  about  a  program  that 
might  really  change  the  way  we  played  some  of  our  games,  and 
which  let  us  drive  it  rather  than  having  the  Government  tell  us 
how  to  do  it.  And  I  have  been  very  careful  not  to  be  involved  in 
the  Allied  Signal  one  since  I  have  been  in  this  position,  but  the  one 
that  we  put  on  the  table  to  try  to  get  from  ATP  early  on  was  a  very 
interesting  one.  Let  me  tell  you  about  it,  and  I  think  you  will  un- 
derstand. 

Allied  Signal  has  developed  and  has  on  the  market  what  to  me 
is  the  first  truly  new  material  in  20  years,  and  that  is  its  rapidly 
solidified  magnetic  material  that  goes  into  storage  transformers 
that  gives  you  a  major  improvement  in  storage  capacity  and  energy 
efficiency  in  power  transformers.  It  is  a  very  difficult  technology. 
The  manufacturing  of  it  is  very  tough.  We  finally  spent  a  lot  of 
money,  about  $100  million,  trying  to  get  that  technology  to  market; 
managed  to,  finally,  with  a  joint  partnership  with  General  Electric 
who  makes  the  transformers.  We  could  make  very  thin  metal  be- 
cause that  is  the  only  way  we  could  get  it  with  enough  flexibility 
to  make  these  transformers. 

We  were  out  there  making  that,  we  spent  a  lot  of  money,  and  we 
were  spending  all  of  our  R&D  money  on  that  project  on  how  to  get 
the  manufacturing  up,  how  to  get  the  costs  out,  how  to  understand 
what  was  required  to  do  that,  but  we  knew  that  if  we  really  under- 
stood the  magnetic  properties  of  the  thicker  material  and  if  we 
could  understand  the  fundamental  physics  of  the  flow  of  thicker 
material,  if  we  could  have  gotten  thicker  material  with  the  same 
flexible  properties,  we  could  change  the  entire  way  that  game  is 
played,  because  you  could  put  it  not  only  in  transformers  but  you 
could  then  put  it  in  motors,  you  could  do  all  sorts  of  things. 
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We  did  not  have  the  time  and  the  people  to  do  the  fundamental 
work  that  would  have  to  be  done  to  move  into  that  arena.  So  we 
made  an  application  for  an  ATP  program  to  do  that,  and  it  in- 
cluded not  us,  and  this  is  not  just  us,  and  one  of  the  other  problems 
we  have  is  that  that  proCTam,  if  you  just  look  it  up  in  the  book, 
says  it  is  an  Allied  Signal  program,  and  it  is,  but  it  also  had  with 
it  significant  physicists  at  Syracuse  and  some  other  places  to  help 
do  this  fundamental  work  that  we  neither  had  the  people  nor  the 
time  to  do.  So  what  we  picked  was  a  program  which  really  would 
change  the  rules  of  the  game. 

Now,  I  have  been  very  scrupulous  not  to  go  back  and  ask.  I  do 
not  know  how  well  they  have  succeeded,  because  it  really  is  a  con- 
flict of  interest  for  me  to  do  that.  But  the  point  was  we  picked  a 
program  that  was  an  opportunity  we  did  not  have  anywhere  else. 

The  other  issue  was  that  we  knew  that  it  would  get  peer  review, 
and  if  I  could  go  to  my  CEO  and  say  look,  this  thing  has  gone 
through  the  peer  review,  other  folks  think  that  it  has  some  real 
reason  for  success,  and  I  make  my  own  arguments,  and  I  can  get 
50  cents  on  the  dollar  to  do  the  fundamental  part  of  the  research, 
you  will  still  have  to  put  up  the  $10  for  every  one  to  do  the  devel- 
opment, you  get  a  better  hearing  from  the  CEO,  as  well,  to  do  that 
kind  of  a  really  change  the  state-of-the-art  process.  So  it  provides 
an  opportunity  that  no  other  program  does. 

Senator  Rockefeller.  What  if  you  had  to  rely  on  a  tax  cut? 

Dr.  Good.  The  tax  cut,  if  that  has  been  the  case,  I  would  have 
put  more  money  in  doing  the  manufacturing  on  a  product  I  was  al- 
ready trying  to  get  out  the  door.  I  would  try  to  get  another  50  cents 
per  pound  out  of  the  cost,  because  that  is  what  made  me  competi- 
tive. It  would  have  to  improve  a  product  I  had. 

Senator  Rockefeller.  Let  us  go  for  the  jugular  on  this  thing.  A 
fair  question  to  ask  is  what  does  industry  itself  say  is  most  useful? 
The  Industrial  Research  Institute,  which  is  a  major  industry  group, 
conducted  a  survey  of  industry  research  executives  to  see  which 
Federal  programs  they  found  the  most  useful.  Am  I  correct  in  say- 
ing that  this  industry  survev  ranked  the  ATP  as  the  Federal  pro- 
gram in  research  most  useful  to  their  industry? 

Dr.  Gk)OD.  That  is  correct.  The  IRI  is  a  group  that  represents  all 
of  the  industries  that  contribute  about  80  to  90  percent  of  all  the 
research  done  in  the  United  States,  so  it  is  really  a  very  significant 
group.  And  when  they  went  out  to  survey  their  people,  if  you  re- 
membered my  chart  that  had  all  of  the  various  kinds  of  programs 
that  we  try  to  do  to  pull  the  industry  and  the  Government  pro- 
grams together,  they  ranked  ATP  first  in  that  survey. 

Senator  Rockefeller.  This  has  to  do  with  bipartisanship.  You 
worked  under  the  Reagan  administration,  you  worked  under  the 
Bush  administration,  you  are  working  under  the  Clinton  adminis- 
tration. The  Bush  administration  actively  supported — in  fact,  it 
founded — the  concept  of  precommercial  technologies,  especially 
ones  based  upon  federally  funded  basic  research.  President  Bush, 
in  March  1991  said  this  in  an  address  to  the  American  Electronics 
Association.  We  are  dealing  now  with  a  different  dynamic  politi- 
cally in  Washington,  and  you  have  this  specter  of  an  ideological  fer- 
vor which  is  not  necessarily  based  upon  fact,  but  which  necessarily 
carries  the  day  because  the  facts  are  unknown.  Is  it  just  not  un- 
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equivocally  true  that  this  concept  of  ATP — advanced  technology 
programs  and  the  manufacturing  extension  programs  with  the  cen- 
ters in  many  different  places — is  a  classic  full-throated  absolute  ex- 
ample of  bipartisan  cooperation  in  their  genesis  and  in  their  carry- 
ing out  so  far? 

Dr.  Good.  Senator,  to  the  best  of  my  knowledge  that  is  abso- 
lutely correct,  and  PCAST  worked  very  hard  during  the  Bush  ad- 
ministration to  back  this  experiment  with  ATP.  We  were  very 
pleased  when  it  finally  got  funded.  We  were  not  very  happy  that 
it  got  funded  at  $10  million  to  start.  We  thought  it  should  have  had 
a  much  more  healthy  beginning  than  that.  On  the  other  hand,  that 
$10  million  started  the  experiment  and  let  people  learn  how  do  it 
properly,  so  in  some  ways  perhaps  that  was  not  such  a  wrong  thing 
to  do. 

But  there  is  no  question  that  all  of  these  programs  in  the  past, 
and  in  fact  one  of  the  reasons  that  I  was  enthusiastic  about  taking 
this  particular  position  was  that  I  felt  that  we  had  some  momen- 
tum going  to  get  these  kinds  of  things  done,  that  we  had  started 
that  in  the  4  years  in  front  of  this,  and  that  we  now  had  some  real 
bipartisan  understanding  of  it.  Both  sides  of  the  House,  we 
thought,  were  in  favor  of  it,  and  we  thought  it  had  a  lot  of  momen- 
tum and  we  could  really  make  some  differences  with  these. 

My  own  view  is  that  these  programs,  if  we  do  not  do  whatever 
is  required  to  incentivize  the  American  industry  to  do  research  and 
development  in  the  United  States  and  to  rapidly  convert  the  re- 
search base  we  have  to  products,  we  will  not  survive  in  today's 
world.  And  all  you  have  to  do  is  go  visit  a  couple  of  places  to  figure 
that  out. 

Senator  Rockefeller.  You  just  came  back  from  Japan.  Are  they 
relaxing  on  their  competitive  policies? 

Dr.  Good.  No,  sir,  they  are  not.  And  in  fact,  we  spent  a  lot  of 
time  in  Japan  talking  to  our  industry  representatives  there,  as  well 
as  the  Japanese.  And  there  are  a  lot  of  folks  who  think  that  the 
Japanese  have  had  a  hiccup,  and  I  guess  they  have,  with  the  reces- 
sion and  some  of  the  other  problems.  But  anyone  who  suggests  that 
they  are  out  of  the  game  simply  does  not  understand.  Thev  are  ac- 
tively pushing  their  own  programs.  They  have  not  backed  down. 

One  of  the  things  that  they  are  concerned  about,  they  are  con- 
cerned that  we  are  learning  to  play  the  game  correctly.  Arid  I  agree 
with  the  Secretary  this  morning  on  the  question  that  you  raised, 
as  well,  that  my  view  of  talking  to  them  is  that  they.  No.  1,  cannot 
imagine  that  we  would  back  on  from  what  we  are  doing;  and  sec- 
ond, they  are  silently  clapping  their  hands  hoping  we  will. 

Senator  Rockefeller.  Mr.  Chairman,  my  time  is  up. 

Senator  Burns.  Thank  you.  Senator  Rockefeller.  Let  us  follow  up 
on  that  just  a  little  bit,  because  I  just  have  a  couple  of  more  ques- 
tions, and  I  want  to  see  what  the  effects  would  be.  What  would  be 
the  effect  in  budgetary,  and  say  we  are  talking  about  1996  budget 
coming  up  now,  if  that  budget  just  remained  level,  just  hold  the 
dollars  that  we  are  now  spending  in  the  ATP  program  now? 

Dr.  Good.  If  we  just  stayed  where  we  are  now,  clearly  that  is 
better  than  eliminating  it,  which  is  what  we  have  heard  from  some 
folks. 

Senator  Burns.  That  was  going  to  be  my  next  question. 
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Dr.  Good.  Mr.  Chairman,  the  issue  here  is  that  we  need  to  look 
at  these  programs  and  which  ones  are  doing  the  best  kinds  of 
things.  I  am  absolutely  convinced  that  ATP  is  doing  a  better  job  of 
moving  our  tech  base,  which  we  already  have  paid  or  money  for, 
and  getting  that  moving  into  the  industry  than  anything  else  we 
are  doing.  And  therefore,  if  I  were  to  keep  any  budget  level  it 
would  not  be  ATP. 

Senator  Burns.  Dr.  Prabhakar,  do  you  agree  with  that? 

Dr.  Prabhakar.  I  would  absolutely  agree  with  that.  Let  me  see 
if  I  can  also  give  you  some  specifics.  The  budget  that  we  have  been 
planning  for  is  one  that  the  President  laid  in  place  as  a  plan  when 
this  administration  began,  and  it  is  a  ramp-up  designed  to  get  ATP 
to  the  point  that  it  can  be  a  full-scale  national  program.  You  have 
commented  about  the  size  of  the  program,  and  you  are  absolutely 
right  that  the  growth  rate  has  been  dramatic. 

But  I  would  like  to  comment,  as  well,  that  I  came  to  this  job  from 
a  job  as  a  civil  servant  in  another  agency  in  the  Federal  R&D  port- 
folio, and  that  is  the  Advanced  Research  Projects  Agency  in  the  De- 
fense Department.  The  budget  there  is  approximately  $2.6  billion 
today,  and  even  that  is  a  small  fraction  of  what  we  spend  in  our 
total  R&D  portfolio.  So  I  do  not  find  the  overall  dollars  in  ATP  to 
be  terribly  dramatic  in  that  scale. 

In  terms  of  the  effect  of  a  flat  budget  in  ATP,  because  we  have 
been  planning  for  a  ramp-up,  we  have  had  a  very  active  engage- 
ment with  industry  from  virtually  every  sector  of  the  technology 
arena.  They  have  been  coming  forward  with  program  ideas,  with 
project  ideas.  The  goal  has  been  to  ramp  those  up.  We  would  not 
be  able  to  continue  the  work  that  we  have  started  in  the  efforts 
where  industry  has  come  forward,  where  we  have  been  running 
planning  workshops,  and  I  think  that  would  be  a  lost  opportunity. 

But  again,  I  think  the  fundamental  issue  is  that  the  signal  we 
send  by  slowing  these  programs  is  a  signal  that  says  gee,  maybe 
we  do  not  think  these  partnerships  are  as  important.  I  think  it  is 
critical  that  we  not  back  away  from  what  is  still  a  new,  but  I  think 
a  very  critical,  element  of  our  overall  investment  strategy. 

Dr.  Good.  Can  I  make  one  last  comment?  First  of  all,  at  the 
same  time  I  also  agree  that  ATP  should  not  grow  forever.  That  is 
also  an  important  point.  I  do  not  argue  that  it  should  be  $5  billion. 
But  it  does  need  to  be  big  enough  to  be  a  national  program,  and 
what  we  think  is  the  $750  million  for  1997  gets  you  close  to  that. 
Because  remember,  you  have  got  another  50  percent  coming  in 
from  the  industir,  so  you  are  talking  about  a  billion  and  a  half  dol- 
lar program,  ana  that  now  can  be  a  national  program.  I  do  not  be- 
lieve it  ought  to  be  20  percent  of  the  R&D  budget,  but  I  think  for 
it  to  be  something  like  about  2  percent  of  the  R&D  budget  to  do 
this  kind  of  thing  makes  an  awful  lot  of  sense. 

The  other  issue  we  have,  if  we  slow  down — and  with  that  $750 
million  we  can  do  about  20  of  these  focus  programs.  And  that 
means  each  year  you  will  finish  one  and  you  will  have  new  ones, 
and  you  will  keep  the  stimulation  of  the  industry  going.  That  is 
what  the  whole  thing  is  all  about. 

We  have  two  issues:  If  we  slow  down  or  stop  at  this  moment,  the 
industry  will  never  come  back  to  cooperate  with  the  Government. 
We  have  promised  these  people  that  this  is  a  cooperative  program 


96 

with  partnerships.  They  have  put  a  lot  more  time  and  money  into 
it  than  the  Government  has.  They  bring  their  people,  they  put  a 
lot  of  time  of  planning  into  it,  they  bring  lots  of  people  to  the  table. 
A  lot  of  people  who  never  even  apply  get  a  lot  out  of  this  program 
because  they  come  and  interact  with  the  groups  who  decide  what 
to  do.  And  if  we  do  not  stay  with  this  program,  they  will  say  you 
are  an  unreliable  partner,  and  they  will  not  return.  It  will  be  a  dis- 
aster for  the  country  overall. 

So  I  think  we  have  to  really  look  and  prioritize  these  things  and 
understand  which  ones  really  deliver  and  which  ones  do  not  and 
make  some  real  decisions  to  do  that. 

Senator  Burns.  I  want  to  thank  you.  I  have  no  more  questions 
for  this  panel.  Senator  Rockefeller  has  a  couple.  I  would  recognize 
you  at  this  time. 

Senator  Rockefeller.  Thank  you,  Mr.  Chairman.  These  are  for 
Dr.  Prabhakar.  This  is  the  "winners  and  losers"  issue.  You  have 
not  spoken  on  it,  and  I  just  want  to  drive  this  thing  home  as  far 
as  I  can:  Nobody  criticizes  ATP  for  being  badly  run.  In  fact,  it  is 
universally  praised  as  being  well  run,  money  not  wasted.  What 
they  do  criticize  it  for  is  the  question  of  picking  winners  and  losers, 
which  if  you  say  that  in  this  country  today  is  countercultural.  I 
would  like  you  to  comment  on  the  business  of  whether  or  not  it  is 
bypassing  tne  market  system  and  whether  we  are  picking  winners 
and  losers. 

Dr.  Prabhakar.  Thanks  for  the  opportunity  to  address  that.  And 
I  would  start  by  remembering  Secretary  Brown's  comment  that 
those  who  are  making  these  charges  ought  to  come  and  take  a 
good,  hard  look  at  how  we  are  actually  running  the  program. 

I  would  ask  you  to  consider  for  a  moment.  Senator  Rockefeller, 
what  it  actually  takes  for  a  company  to  make  a  technology  winner 
in  the  marketplace.  Beyond  the  very  early  stage,  risk-reduction  ac- 
tivities that  ATP  helps  share  the  cost  for,  a  company  has  to  invest 
very  significantly  in  product  development,  in  manufacturing  and 
production,  in  marketing,  in  sales  and  distribution.  A  company's 
ability  to  do  all  of  those  jobs  well  is  what  really,  in  the  end,  deter- 
mines winners  and  losers  in  the  marketplace,  as  is  appropriate. 

I  think  we  really  trivialize  what  companies  need  to  do  to  make 
winners  in  the  marketplace  if  we  pretend  that  early  stage  risk  re- 
duction in  a  program  like  ATP  is  in  any  way  a  substitute  for  those 
very  significant  investments  that  have  to  come  downstream. 

Senator  Rockefeller.  One  other  question:  ATP's  staff,  in  fact, 
is  small.  How  many  is  it? 

Dr.  Prabhakar.  I  think  we  are  at  a  about  a  total  of  50  right  now, 
and  our  plan  is  to  ramp  to  a  total  of  no  more  than  100  for  a  $750 
million  program. 

Senator  Rockefeller.  I  would  like  to  get  a  sense  from  you  of 
who  these  people  are.  In  other  words,  I  think  people  have  no  idea 
how  they  are  picked,  what  their  skills  are,  what  qualities  they 
might  have.  Could  you  tell  me? 

Dr.  Prabhakar.  Absolutely,  because,  in  fact,  having  good,  smart 
people  is  essential  for  any  of  these  programs.  Let  me  just  give  you 
some  examples  of  recent  hires  that  we  nave  made  in  the  Advanced 
Technology  Program.  We  have  a  new  program  manager  who  came 
to  us  from  Digital  Equipment  Corporation  where  he  was  a  vice 
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president,  where  he  managed  businesses  for  DEC,  where  he  was 
involved  with  new  information  network  technology.  His  previous 
experience  included  IBM,  and  before  that,  I  believe.  Bell  Labs,  a 
very  substantial  individual  who  brings  a  tremendous  knowledge  of 
technology  trends,  industry  interactions,  and  he  has  been  able  very 
rapidly  to  mobilize  a  program  working  with  the  industry. 

We  have  a  staff  member,  a  program  manager  in  the  software 
area,  who  had  previously  been  involved  in  a  soft  software  startup 
of  his  own  from  a  university  spinoff. 

We  have  a  chemical  engineer  on  our  program  management  staff, 
a  woman  who  worked  previously  for  Shell  Oil  and  managed  pro- 
gprams  in  the  Department  of  Energy,  and  got  a  very  broad  perspec- 
tive on  activities  before  she  joined  the  ATP  staff. 

On  our  business  and  economics  staff,  that  are  also  an  essential 
part  of  running  our  ATP  activities  and  evaluating  what  comes  out 
of  those  programs,  we  have  one  hire  in  the  last  year,  a  young  man 
who  has  a  Pn.D.  in  physics  from  I  believe  the  Universitv  of  Califor- 
nia at  Santa  Barbara  and  an  MBA  from  Wharton.  And  I  think  we 
often,  in  that  part  of  our  activities,  are  getting  tremendous  capa- 
bilities, people  who  have  a  strong  technical  background  coupled 
with  business  degrees  coupled  with  consulting  experiences  with 
small  companies,  and  again,  that  understanding  of  the  link  be- 
tween technology  and  business  that  is  so  vital  for  our  program. 

Senator  Rockefeller.  Final  question,  and  again,  Mr.  Chairman, 
I  thank  you  for  your  forbearance.  The  manufacturing  extension 
program,  to  me,  is  life  and  death  for  the  little  communities  in  West 
Virginia  and  other  places  that,  through  the  manufacturing  exten- 
sion centers,  have  a  mechanism  that  allows  technology  to  flow  to 
companies  that  could  not  otherwise  know  it  was  even  there.  Often 
in  Washington,  when  people  are  not  sure  about  something  or  do 
not  think  they  like  something  or  are  quite  certain  they  do  not  like 
something,  they  do  not  want  to  see  it  happen,  they  say,  well,  that 
is  just  a  big  new  Federal  bureaucracy.  Is  the  Manufacturing  Exten- 
sion Partnership  a  big  new  Federal  bureaucracy? 

Dr.  Prabhakar.  Well,  I  have  thought  it  over,  and  the  answer  to 
that  question  is  no.  In  fact,  in  that  program,  like  in  ATP,  of  the 
resources  that  are  appropriated  to  NIST,  almost  every  one  of  those 
dollars  is  going  out  into  the  community.  In  the  case  of  manufactur- 
ing extension,  it  is  typically  going  to  not-for-profit  organizations 
that  we  cofund  with  State  and  local  governments.  So  again,  there, 
our  staff  is  extremely  small.  I  think  in  that  program  we  are  at 
about  30  FTE's,  the  Federal  employees,  again  because  our  goal  is 
not  just  to  perpetuate  the  bureaucracy  in  Gaithersburg,  our  job  is 
to  have  the  small  staff  that  can  provide  value  added  to  the  activi- 
ties out  in  the  commimity,  in  the  States  and  the  local  communities 
where  they  can  really  touch  small  manufacturers. 

Senator  Rockefeller.  So  that  ATP,  the  Advanced  Technologv 
Program,  the  Manufacturing  Extension  Program,  in  terms  of  full- 
time  equivalent  Government  employees,  comes  to  a  grand  total  of 
80? 

Dr.  Prabhakar.  I  would  like  to  confirm  those  numbers  for  the 
record,  but  that  is  a  very  good  estimate. 

Senator  Rockefeller.  Thank  you,  Mr.  Chairman. 

Senator  Burns.  Dr.  Baker,  another  comment? 
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Dr.  Baker.  Could  I  just  say  a  word  in  support  of  ATP?  [Laugh- 
ter.] 

It  is  my  responsibility,  as  the  head  of  NOAA,  to  look  to  the  fu- 
ture and  make  sure  that  we  can  deliver  the  services  that  we  need 
for  weather  forecasting  and  other  environmental  observations. 
Today,  the  technology  that  we  use  is  heavily  dependent  on 
microcircuitry,  which  is  in  turn  dependent  on  the  invention  of  the 
transistor.  That  satellite  there,  the  new  terminals  that  we  have,  all 
of  the  systems,  depend  on  having  this  solid  state  electronics. 

The  development  in  solid  state  electronics  that  led  to 
microcircuitry  was  done  in  Bell  Labs  by  AT&T  at  a  time  when  they 
had  a  monopoly  and  they  could  afford  to  do  that  kind  of  basic  re- 
search, and  it  was  not  clear  where  it  was  going  to  lead.  Today,  as 
companies  become  necessarily  globally  competitive,  they  have  to 
cut  out  that  part  of  the  new  things  which  they  are  doing,  and  that 
is  precisely  what  we  depend  on  for  the  next  generation  of  deliver- 
ing information  out  to  people. 

So  we  are  heavily  dependent  on  a  program  like  this  that  allows 
companies  to  do  this  thing,  to  develop  the  technologies  which  we 
will  eventually  use  for  the  next  generation  of  services. 

Senator  Burns.  Thank  you  very  much.  We  want  to  thank  all 
three  of  you  for  coming  today.  I  think  it  is  incumbent  on  all  of  us 
who  believe  in  these  programs  and  know  of  its  importance  because 
we  see  the  impact  that  it  has,  and  if  we  as  policymakers  do  not  live 
up  to  our  responsibility  in  taking  care  of  our  grandchildren,  that 
is  the  generation  that  we  are  talking  about  now,  then  I  think  we 
have  been  very  remiss  as  far  as  our  duties  are  concerned  here  in 
the  U.S.  Senate. 

I  thank  Senator  Rockefeller  and  you  this  morning.  Thank  you  for 
coming.  The  record  will  be  open,  and  your  statements  will  be  made 
a  part  of  that  record,  and  I  thank  you  very  much,  and  these  hear- 
ings are  closed. 

[Whereupon,  at  12:30  p.m.,  the  hearing  was  adjourned.] 
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APPENDIX 


Questions  asked  by  Senator  Pressler  and  Answers  Thereto  by  Secretary 
Brown  (includes  Dr.  Baker's,  Dr.  Good's,  and  Dr.  Prabhakar's  questions 

and  RESPONSES) 

Technology /NI ST 

QUESTION  lA.  During  the  last  year's  debate  on  the  National  Competitiveness 
Act,  the  NIST  technology  grant  program  (the  Advanced  Technology  Program)  was 
criticized  as  an  examp^  oT  industrial  policy,  that  is,  picking  winners  and  losers. 
However,  some  believe  the  grant  programs  provide  critical  early-stage  seed  money 
for  technology  development  efforts.  Secretary  Brown,  how  would  you  characterize 
the  NIST  programs  in  the  context  of  that  debate? 

Answer  lA.  The  Advanced  Technology  Program  (ATP)  is  indeed  early-stage  seed 
money  for  technology  development  rather  than  industrial  policy.  It  focuses  on  a  need 
of  U.S.  industry  that  is  not  addressed  by  other  programs  and  that  would  not  other- 
wise be  addressed  by  industry.  The  sole  aim  of  the  ATP  is  to  stimulate  the  develop- 
ment of  high-risk,  high-payoff  enabling  technologies  by  industry  that  it  would  other- 
wise not  pursue  because  of  technical  risks  or  other  obstacles. 

The  ATP  is  not  picking  winners  and  losers.  The  ATP  projects  reflect  industry's  pri- 
orities and  the  private  sector's  understanding  of  opportunities.  While  government  acts 
as  the  catalyst,  industry  conceives,  co-funds,  and  executes  each  ATP  project.  Further- 
more, winners  in  the  marketplace  are  produced  by  industry's  efforts  in  developing 
products,  manufacturing,  marketing,  distribution,  and  service.  All  of  these  jobs  be- 
long to  industry  and  ATP  is  doing  none  of  them.  The  ATFs  job  is  to  share  the  cost 
of  reducing  the  high  risks  at  the  pre-product  development  stage. 

The  ATP  provides  indispensable  "seed  money"  for  a  specific  class  of  technology  de- 
velopment— risky,  potentially  high  payoff,  enabling  technologies — and  also  stimulates 
industry  to  consider  new  opportunities  for  the  country's  technology  base.  It  works  for 
companies  of  all  sizes:  both  small  start-up  companies  and  large  established  firms 
face  obstacles  in  performing  the  kind  of  R&D  that  the  ATP  promotes.  About  half  of 
the  ATP  awards  have  gone  to  projects  championed  by  small  businesses. 

QUESTION  IB.  In  your  view,  what  are  the  strengths  and  weaknesses  of  federal 
technology  grant  programs? 

Answer  IB.  The  strength  or  weakness  of  federal  grants  programs  should  be  judged 
against  these  criteria: 

•  Appropriate  government  role.  Government  programs  should  not  replace  private 
investment.  The  ATP's  focus  on  pre-product  development  of  enabling  technologies  is 
an  appropriate  government  role. 

•  Customer  driven.  U.S.  industry  drives  the  priorities  for  the  ATP's  investments. 

•  Competitive.  Awards  should  be  made  on  the  basis  of  rigorous  competitive  proc- 
esses. Au  ATP  projects  are  selected  through  fair  and  rigorous  competitions  that 
draws  on  both  government  and  private  sector  expert  reviewers. 

•  Evaluation.  To  ensure  that  taxpayers  are  receiving  the  greatest  possible  return 
on  their  investment,  the  ATP  has  built  in  performance  measures  to  track  short-term 
results  and  long-term  economic  impacts  of  the  program. 

QUESTION  2.  Many  argue  that  any  successful  competitiveness  strategy  must  in- 
clude antitrust  reform,  product  liability,  appropriate  deregulation,  tax  incentives, 
and  vigorous  enforcement  of  existing  trade  agreements.  What  role  does  each  of  these 
various  elements  play  in  Clinton  Administration's  technology  policy? 

Answer  2.  The  Clinton  Administration  is  pursuing  a  four-part  competitiveness 
strategy  emphasizing  skills  and  training,  increasing  our  rate  of  private  investment, 
opening  world  markets,  and  promoting  technological  innovation.  All  of  the  issues 
raised  in  your  questions  are  vital  parts  of  our  competitiveness  strategy. 

Our  strategy  recognizes  that  there  is  no  "one  size  fits  all"  formula  for  ensuring  that 
our  companies  lead,  the  world  in  innovation.  We  are  addressing  the  broad  range  of 
factors  that  affect  our  companies'  ability  to  develop  technology,  turn  innovations  into 
products  and  services,  ana  bring  them  to  global  markets.  These  issues  include  capital 
availability,  strengthening  intellectual  property  protection,  reforming  regulatory  bar- 
riers to  innovation,  and  reducing  Cold  War  export  controls. 

Each  of  the  four  pillars  of  our  competitiveness  strategy — skills,  investment,  trade, 
and  innovation — are  important  to  our  nation's  long-term  economic  growth,  and  each 
cannot  serve  as  substitutes  for  another.  For  example,  the  business  environment  and 
trade  elements  listed  in  your  question  deal  with  different  problems  from  those  ad- 
dressed by  the  technology  infrastructure  initiatives  of  the  Department  and  the  Ad- 
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ministration.  In  particular,  tax  incentives  are  not  an  effective  substitute  for  the  ATP 
because  they  do  not  address  the  barriers  to  high-risk  research  and  development  of 
enabling  technologies. 

QUESTION  3A.  Funding  for  the  Advanced  Technology  Program  (ATP)  has  in- 
creased from  $10  million  in  FY90  to  $431  million  in  FY95.  The  FY95  funding  level 
is  more  than  double  the  FY94  level.  Is  it  fair  to  suggest  that  maybe  this  program 
has  grown  too  big,  too  fast? 

Answer  3A.  From  its  inception,  the  ATP  was  conceived  as  a  national  program  that 
could  expand.  This  Administration  has  indicated  that  its  plan  includes  $750  million 
for  ATP  by  FY  1997,  and  it  was  designed  accordingly.  Therefore,  the  ATP's  expan- 
sion has  been  built  on  a  solid  foundation.  Indicative  of  its  efficient  operation,  the 
ATP  has  grown  from  $10M  to  $43 IM  in  five  years  while  keeping  its  administrative 
costs  below  3%  of  its  budget.  ATP  has  an  experienced  staff  ana  a  well-established, 
fair  and  rigorous  procedure  for  processing  and  evaluating  hundreds  of  proposals 
under  short  turnaround  times.  The  ATP  has  a  current  pool  of  over  1500  technical 
reviewers  and  over  250  private-sector  business  reviewers  from  which  to  draw  expert 
advice.  The  ATP  also  has  a  secure  internal  tracking  system  in  place  for  protecting 
proprietary  R&D  and  business  plans  contained  in  proposals  submitted  by  industry 
to  ATFs  general  and  focused  competitions.  To  date,  the  ATP  has  received  and  proc- 
essed many  more  worthwhile  proposals  than  it  has  been  able  to  fund.  The  ATP  has 
digested  its  rapid  expansion  and  is  fully  capable  of  further  growth. 

QUESTION  SB.  Before  Congress  agrees  to  any  further  expansion  of  the  ATP, 
should  we  not  determine  whether  the  program  is  producing  any  breakthrough  tech- 
nologies or  other  tangible  benefits? 

Answer  3B.  The  strongest  argument  against  slowing  planned  program  growth  is 
the  overwhelming  support  for  ATP  among  industrial  leaders  who  are  facing  daily 
technology-based  competition  in  the  world  marketplace.  A  flat  budget  would  destroy 
the  momentum  created  for  a  new  type  of  industry-led  industry,  government,  univer- 
sity partnership;  a  partnership  with  appropriate  roles,  appropriate,  goals  and  excit- 
ing prospects  for  U.S.  economic  growth. 

Tne  goal  of  the  ATP  is  to  promote  economic  growth  by  working  with  industry  to 
develop  high-risk,  potentially  high-payoff,  enabling  technologies.  Implicit  in  this  goal 
is  the  unaerstanding  that  the  ultimate  payoff — economic  growth — will  follow  the  in- 
troduction of  new  products  and  processes  after  completion  of  the  ATP-sponsored 
R&D.  Since  the  ATP  is  a  new  program,  most  of  its  projects  are  still  very  much  in 
the  research  or  pre-product  development  phase.  Nevertheless,  several  of  the  ATP 
projects  are  already  producing  breakthrough  technologies  and  tangible  benefits. 

Although  only  11  of  the  177  ATP  projects  funded  to  date  have  been  completed,  a 
number  of  milestones  associated  with  significant  technology  breakthroughs  have  been 
accomplished: 

•  ion  implantation  technology  enables  significant  productivity  improvement  in  the 
U.S.  semiconductor  industry; 

•  technology  to  produce  revolutionary  true-green  light-emitting  diodes  provides 
high  capacity  solutions  in  optical  storage  and  communications,  and  applications  in 
flat  panel  displays; 

•  special  optical  crystals  for  holographic  data  storage  vastly  increase  the  number 
of  signals  that  can  be  transmitted  in  fiber  optic  communications;  and 

•  prosthetic  tissue  woven  like  cloth  to  form  biodegradable  implants  may  serve  as 
a  matrix  on  which  the  body's  own  cells  could  grow  to  replace  damaged  tissues. 

Other  tangible  benefits  of  the  ATP  program  are: 

•  Promoting  industry  alliances.  The  ATP  is  encouraging  industry  to  form  coopera- 
tive R&D  ventures  for  large  projects.  Alliances  are  forming  among  competitors,  and 
among  customers  and  suppliers.  61  of  ATP's  177  awards  have  gone  to  joint  ventures 
and  most  or  all  of  these  were  formed  speciftcdlly  for  the  ATP  project.  In  addition, 
there  are  myriad  informal  alliances  and  subcontractor  arrangements  in  both  single 
applicant  and  joint  venture  projects. 

•  Encouraging  high-risk  ti&D.  Case  studies  and  third-party  surveys  show  that  the 
ATP  is  stimulating  R&D  projects  that  otherwise  would  not  have  been  attempted,  or 
would  not  have  been  pursued  in  the  same  market-critical  time-frame  or  at  the  same 
level  of  effort. 

•  Increasing  research  efficiency  and  reducing  time-to-market.  These  effects  are  doc- 
umented in  surveys  and  case  studies. 

Attachment  1  on  individual  ATP  projects  further  illustrate  the  impact  the  pro- 
gram is  having. 

Actual  ex  post  measurement  of  long-term  economic  outcome  is  of  course  still  pre- 
mature, but  the  ATP  has  an  evaluation  plan  in  place  for  measuring  short-  to  me- 
dium-term as  well  as  long-term  economic  impact.  ATP's  evaluation  plan  has  five  ele- 
ments: 
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•  evaluating  ATP's  operational  procedures; 

•  profiling  applicants,  recipients,  technologies  and  projects  for  portfolio  manage- 
ment; 

•  evaluating  company  implementation  of  R&D  and  business  plans; 

•  tracking  interim  indicators  of  success;  and 

•  measuring  long-term  economic  impacts. 

TRACKING  INTERIM  INDICATORS  OF  SUCCESS  PROVIDES  A  SIGNAL  OF  THE  POTENTIAL  OF 
ATP-FUNDED  PROJECTS  TO  PRODUCE  LONG-TERM  BENEFITS 

The  ATP  is  aggressively  pursuing  evaluation  of  long-term  economic  impacts  by: 

•  establishing  a  solid  information  collection  system; 

•  commissioning  detailed  microeconomic  case  studies; 

•  supporting  the  development  and  use  of  economic  models  for  projecting  outcomes; 

•  pursuing  a  variety  of  other  approaches  for  measuring  outcom.es  of  R&D  projects; 
and 

•  involving  outside  leading  experts  in  reviewing  our  methodologies  to  ensure  state- 
of-the-art  evaluation. 

To  summarize,  the  ATP  is  now  producing  tangible  benefits,  including  technical 
breakthroughs  on  a  faster  track  to  market,  with  great  potential  for  economic  impact. 
There  is  substantial  evidence  that  the  ATP  is  well-equipped  and  well-motivated,  with 
experience,  planning,  and  evaluation  mechanisms  in  place,  to  manage  the  expansion 
of  the  program.  Growth  of  the  program  will  enable  the  ATP  to  become  a  truly  na- 
tional program,  bringing  new  technologies  into  the  pipeline  to  benefit  the  U.S.  econ- 
omy. 

QUESTION  4A.  It  is  my  understanding  that  the  Clinton  Administration  plans  to 
increase  its  Manufacturing  Technology  Centers  and  smaller  technical  assistance 
centers  from  44  to  100  by  1997.  How  effective  has  that  NIST  program  been? 

Answer  4A.  The  centers  served  nearly  9000  manufacturers  during  the  first  three 
quarters  of  1994.  They  are  helping  smaller  manufacturers  through  hands-on  assess- 
ments and  advice,  technology  demonstrations,  training,  and  seminars  on  specific 
manufacturing  and  business  issues. 

Surveys  of  our  client  firms  show  significant  improvements  in  manufacturing  and 
business  performance,  with  benefits  greatly  exceeding  the  federal  investment  in  MEP. 
For  example,  395  companies  returning  surveys  to  the  original  seven  centers  reported 
an  economic  impact  of  more  than  $82  million  for  technical  assistance  provided  by 
MEP;  a  7  to  1  return  on  the  federal  investment.  The  impacts  include  changes  in 
sales,  capital  spending  and  capital  avoidance,  inventory  reductions,  labor  and  mate- 
rial savings,  and  Jobs  created  or  saved. 

Through,  the  MEP,  smaller  manufacturers  have  greatly  increased  access  to  a  na- 
tional network  of  supposing  services  provided  by  state  and  local  extension  centers. 
These  centers  extend  their  reach  and  broaden  the  range  of  service  available  to  these 
small  companies.  Moreover,  private  consultants  working  with  the  Centers  are  finding 
that  they  have  much  better  access  to  smaller  manufacturers  as  clients. 

QUESTION  4B.  Can  you  share  with  us  any  "success  stories"  that  it  has  produced 
so  far? 

Answer  4B. 

•  Clipper  Diamond  Tool  Co.  Inc.,  Long  Island  City,  N.Y.,  was  losing  customers  to 
Japan  and  Europe  and  badly  needed  modernization.  The  NIST  Manufacturing  Ex- 
tension Center  in  New  York  City  helped  the  company  get  the  advice  it  needed  to  relo- 
cate within  the  city  and  to  automate  its  manufacturing  and  office  operations.  "Our 
company  has  been  revitalized,"  says  President  Joseph  Klipper.  "We  are  once  again 
able  to  compete  both  here  in  the  United  States  and  around  the  world." 

•  Under  its  new  management,  Thomson  Berry  Farms,  Duluth,  Minn.,  was  looking 
for  a  makeover.  The  NIST  extension  center  affiliate  in  Virginia,  Minn.,  helped  the 
company  hire  an  engineering  consultant  who  redesigned  the  firm's  plant  layout  and 
suggested  other  changes  that  turned  the  company — in  one  year — into  a  profitable  en- 
terprise. "Our  changes  allowed  us  to  cut  our  labor  costs  in  half,"  without  eliminating 
any  jobs,  says  CEO  Paul  Leonidas.  "They  also  helped  us  go  out  and  seek  more  busi- 
ness. We  have  almost  quadrupled  the  production  capabilities  of  the  plant." 

•  Accuspray  Inc.,  Cleveland,  Ohio,  manufactures  commercial  and  industrial  paint 
spraying  equipment.  When  the  company  needed  help  refining  a  paint  sprayer  design, 
it  turned  to  the  NIST  extension  center  in  Cleveland.  The  center  put  the  company  in 
touch  with  university  researchers  who  helped  make  the  sprayer  50  percent  more  effi- 
cient. The  center  also  recommended  changes  in  plant  layout  that  saved  $500,000  in 
construction  costs  and  shortened  lead  times  for  manufacturing  the  sprayers  from  10 
days  to  two. 
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QUESTION  4C.  Where  will  you  find  the  money  to  support  such  a  dramatic  expan- 
sion of  the  program? 

Answer  4C.  The  MEP  has  established  44  manufacturing  centers  in  32  states, 
through  its  own  funding  and  through  larger  resources  available  from  the  Technology 
Reinvestment  Project.  The  FY96  budget  request  for  the  MEP  includes  an  increase  to 
be  used  to  run  competitions  for  10  additional  extension  centers  and  to  take  over  the 
federal  government's  share  of  funding  for  22  centers  ori^nally  supported  by  the  TRP. 

QUESTION  5.  Although  there  are  44  Manufacturing  Technology  Centers  and 
smaller  centers  throughout  the  U.S.,  South  Dakota  and  other  rural  states  are  not 
serviced  by  any  of  those  centers.  What  efforts  is  DOC  making  to  reach  out  to  small- 
and  medium-sized  plants  outside  the  centers'  coverage  area? 

Answer  5.  Our  regional  manager  for  the  South  Dakota  area,  Kevin  Mclntyre,  is 
currently  working  with  Mr.  Tom  Ameson  of  the  South  Dakota  School  of  Mines  and 
Technology.  The  South  Dakota  contingent  tried  for  a  TRP  award  in  1993  and  they 
applied  for  a  STEP  grant  in  1994.  Unfortunately,  neither  proposal  was  selected  for 
funding.  On  January  12,  1995,  Mr.  Arneson  attended  the  Central  Center  Directors 
meeting  in  St.  Louis  and  received  input  and  assistance  on  their  proposal  from  manu- 
facturing centers  in  the  network.  South  Dakota  plans  to  submit  a  proposal  for  the 
NIST  MEP  solicitation  in  Summer  1995. 

Many  rural  states  are  already  funded  under  the  NIST  MEP.  North  Dakota  was 
awarded  funding  to  utilize  field  agents  and  resources  at  the  North  Dakota  University 
to  assist  defense-dependent  companies  develop  new  markets  and  alternative  products. 
Kansas  is  another  example  of  a  rural  state  utilizing  the  NIST  MEP  to  extend  services 
to  smaller  manufacturers  throughout  Mid-America.  Kansas  has  been  so  successful 
that  they  have  worked  with  Missouri,  Colorado  and  Wyoming  to  provide  services  to 
manufacturers  in  those  states  as  well.  In  fact,  MEP  has  a  wealtn  of  success  stories 
in  rural  states  across  America. 

Assistance  to  states  that  need  to  organize  to  produce  a  winning  proposal  for  MEP 
funding  is  provided  by  the  Regional  Manager  for  individual  states.  Each  state  is  tar- 
geted based  on  its  manufacturing  population  and  the  Regional  Manager  provides  as- 
sistance throughout  the  solicitation  process  from  beginning  to  end. 

In  addition,  the  State  Technology  Extension  Program  was  set  up  to  work  with 
States  to  develop  industrial  extension  programs  and  the  modernization  infrastructure 
to  serve  the  needs  of  smaller  manufacturers.  STEP  assistance  focuses  on  helping 
states  improve  planning,  coordination,  and  initial  implementation  of  technological 
extension  activities.  This  program  benefits  rural  states  that  may  not  yet  have  the  in- 
frastructure in  place  to  support  a  manufacturing  extension  center.  In  addition,  it  pro- 
vides some  federal  financial  support  to  rural  states  who  may  not  otherwise  be  able 
to  undertake  the  extensive  planning  and  coordination  needed  to  achieve  an  organized 
system. 

Weather  Service  Privatization 

QUESTION  6A.  Are  there  certain  activities  within  NOAA,  particularly  in  the 
Weather  Service,  that  can  be  transferred  to  the  private  sector? 

Answer  6A.  The  agricultural,  fruit  frost,  fire  weather  (except  that  the  National 
Weather  Service  (NwS)  will  continue  Federal  and  wildfire  support  activities)  and 
marine  radiofacsimile  programs  have  been  identified  in  the  President's  FY  1996 
Budget  as  services  that  could  be  performed  by  the  private  sector. 

NWS  is  provided  $1,676,000  for  agriculture  weather  services,  including  observa- 
tions, advisories,  forecasts,  and  warnings.  A  total  of  $640,000  is  provided  for  fruit- 
frost  warnings  for  winter  and  spring  crops,  particularly  in  citrus  and  deciduous 
fruit-growing  areas.  These  agricultural  weather  services  were  previously  mandated 
by  Congress,  and  NWS  works  closely  with  the  Department  of  Agriculture  and  the 
states  to  provide  these  services. 

NWS  provides  $449,000  for  specialized  forestry  management  services  to  non-Fed- 
eral users,  including  advisories  for  controlled  burning,  pest  management,  and  refor- 
estation on  non-Federal  lands.  Users  of  these  specialized  services  should  purchase 
site-specific  information  directly  from  the  private  sector.  NWS  will  continue  to  pro- 
vide support  for  large  dangerous  wildfires  and  for  Federal  forestry  management  ac- 
tivities such  as  controlled  burning,  pest  management,  and  reforestation. 

NWS  will  eliminate  the  dissemination  of  weather  charts  ($500,000)  via  marine 
radiofacsimile  broadcasts  used  by  the  maritime  community. 

The  NWS  will  continue  to  provide  basic  warning,  forecast,  and  advisory  services 
to  users  in  all  of  these  affected  areas. 

QUESTION  6B.  Does  DOC  or  NOAA  have  any  plans  to  systematically  identify 
programs  or  activities  that  can  be  effectively  "privatized'7 

Answer  6B.  NWS  has  historically  worked  with  the  Congress  and  the  private  sector 
to  systematically  identify  elements  for  privatization.  In  the  early  1980's,  the  Adminis- 


103 

tration  and  the  Congress  agreed  that  the  Federal  role  of  the  NWS  should  focus  on 
operating  the  necessary  ground  and  satellite  systems  infrastructure  and  providing 
basic  weather  and  flood  forecast  and  warnings  for  the  protection  of  life  ana  property 
for  the  "public  good."  The  private  sector  would  focus  on  the  specific  tailoring  ofi^WS 
data  and  information  for  individual  users.  This  opportunity  has  given  rise  to  a 
value-added  industry  now  estimated  to  be  over  $219  million.  Specifically,  the  private 
sector  is  now  responsible  for: 

•  Tailored  weather,  river,  and  water  resources  forecasts  and  detailed 
hydrometeorological  information,  consultation,  and  data  for  weather,  river,  and 
water  resources-sensitive  industries  and  private  organizations; 

•  Value-added  products  such  as  weather  and  hydrologic-related  computer  hard- 
ware and  software,  observational  systems,  imaging  systems,  displays,  communica- 
tions, charts,  graphs,  maps,  and  images  for  clients;  and 

•  Climatological  summaries,  probability  values  of  weather  extremes,  and  similar 
material  for  specific  design  and  construction  problems. 

NWS  has  worked  cooperatively  with  the  private  sector  to  establish  procedures 
(NWS  Operations  Manual,  Chapter  A-06)  to  periodically  review,  update,  and  redefine 
the  role  of  the  NWS.  There  is  a  mechanism  in  place  to  resolve  any  conflict  over  the 
roles  of  the  NWS  or  private  sector  when  new  NWS  services  or  products  are  developed. 
Examples  of  services  that  the  NWS  has  turned  over  to  the  private  sector  during  the 
past  10  years  include:  national  radar  summaries,  newspaper  daily  weather  maps, 
weather  telephone  information  services,  and  direct  radio  broadcasts. 

QUESTION  6C.  What  factors  should  be  considered  in  determining  whether  a  par- 
ticular NOAA  function  should  be  "privatized'7 

Answer  6C.  NOAA  evaluates  existing  programs  in  a  manner  consistent  with  OMB 
Circular  A-76,  in  order  to  determine  the  appropriateness  of  privatizing  existing  gov- 
ernment functions.  We  rely  upon  commercial  sources  to  supply  needed  products  and 
services,  where  appropriate.  We  are  dedicated  to  providing  to  the  Nation  efficient  and 
productive  service  of  inherently  Governmental  functions.  We  continue  to  evaluate  the 
nature  of  our  programs  to  identify  elements  for  privatization  as  evidenced  by  the 
those  recently  identified  in  the  President's  FY  1996  Budget. 

Weather  Service  Modernization 

QUESTION  7.  As  one  of  the  sponsors  of  Weather  Service  Modernization  Act  of 
1992,  I  am  keenly  concerned  that  the  modernization  efTort  stay  on  schedule.  How- 
ever, I  am  equally  concerned  that  weather  services  not  be  degraded  in  the  transition 
from  the  old  system  to  the  new  system.  What  is  the  status  of  the  modernization  ef- 
fort in  general,  and  in  South  Dakota,  in  particular? 

Answer  7.  The  National  Weather  Service  (NWS)  is  near  the  mid-point  of  its  mas- 
sive modernization  and  associated  restructuring  (MAR)  to  dramatically  improve  the 
quality  and  reliability  of  its  products  and  services.  Advances  in  meteorology  and  hy- 
drology, as  well  as  in  the  technology  for  observing  and  analyzing  the  atmosphere,  are 
already  providing  unprecedented  improvements  in  weather  services. 

With  the  rapid  advancement  of  technology,  the  NWS  has  the  ability  to  collect  and 

frocess  large  amounts  of  atmospheric  data  over  greater  areas  and  at  higher  rates, 
'his  ability  provides  the  potential  for  more  accurate,  timely,  and  site-specific  fore- 
casts and  warnings. 

The  status  of  each  major  modernization  program  is  listed  below: 
NEIXRAD.  As  the  cornerstone  of  the  NWS  modernization,  the  advanced  NBDCRAD 
Doppler  radar  replaces  the  current  obsolete  weather  radars  by  providing  data  for 
more  timely  and  accurate  weather  and  flood  warning  and  forecasts.  The  triagency 
radar  program  is  currently  in  the  final  stages  of  full-scale  deployment.  Since  the 
NEIXRAD  contract  was  renegotiated  in  fiscal  year  1992,  the  program  has  met  all 
major  schedule  milestones.  By  the  end  of  fiscal  year  1995,  133  out  of  the  total  163 
triagency  systems  will  be  deployed.  The  remaining  radars  will  be  delivered  in  fiscal 
year  1996.  During  fiscal  year  1995,  final  hardware  and  logistics  acquisition  portions 
of  the  program  will  be  completed.  Beginning  in  fiscal  year  1995,  the  program  empha- 
sis will  shift  to  operational  support  and  system  improvement  efforts.  In  terms  of  per- 
formance, the  radars  have  received  very  positive  feedback  from  both  the  weather  com- 
munity and  the  public. 

ASOS.  ASOS  is  a  key  element  of  the  NWS  modernization  and  also  supports  the 
FAA  and  DOD  modernizations  by  automating  their  respective  surface  weather  obser- 
vation programs.  ASOS  automates  and  significantly  enhances  the  current,  largely 
manual,  methods  for  collecting,  processing,  displaying,  and  storing  surface  weather 
observations.  The  program  presently  is  in  the  full  scale  deployment  phase.  By  the  end 
of  fiscal  year  1995,  628  out  of  a  total  868  ASOS  units  will  be  installed  at  sites 
around  the  country.  Final  ASOS  units  will  be  installed  in  fiscal  years  1996-1997. 
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In  fiscal  year  1996,  the  program  emphasis  will  shift  to  system  improvement  and 
operational  support  issues.  (See  question  8  regarding  ASOS  commissioning.) 

AWIPS.  AWlPS  is  the  heart  of  future  operations  for  weather  offices  across  the 
country.  It  will  integrate  satellite  and  radar  data  for  the  first  time  and  provide  the 
local  weather  offices  with  an  advanced  forecasting  system.  In  FY  1994,  significant 
problems  surfaced  between  the  Government  and  the  prime  contractor,  PRC,  Inc.  A 
team  of  experts  completed  an  extensive  independent  assessment  of  all  AWIPS  develop- 
ment and  acquisition  activities.  Recommendations  resulted  in  a  restructuring  of  tne 
program.  We  are  currently  completing  AWIPS  System  Design  with  a  target  comple- 
tion date  of  April  1995  and  expect  to  begin  renegotiation  with  the  prime  contractor, 
PRC,  shortly.  An  early  prototype  of  AWIPS,  called  Pathfinder,  is  under  development 
and  will  be  delivered  to  NWS  Headquarters  and  three  field  sites  by  PRC  in  late 
spring.  Development  activities  will  continue  through  fiscal  year  1996  with  nationwide 
deployment  in  fiscal  year  1997. 

STAFFING.  (MARDI)  Plans  for  staffing  new  WFOs  are  proceeding  according  to 
plan.  By  the  end  of  fiscal  year  1995,  98  out  of  total  of  118  new  weather  offices  will 
oe  staffed  to  operate  new  nEXRAD  radars  (Stage  1).  Staffing  necessary  to  operate 
the  AWIPS  workstations  (Stage  II)  will  begin  in  FY  1996. 

WFO  CONSTRUCTION.  The  WFO  construction  program  is  proceeding  according 
to  plan.  By  the  end  of  fiscal  year  1995,  108  WFOs  out  of  a  total  118  wiu  have  been 
either  built  or  leased.  The  final  10  forecast  offices  are  scheduled  for  completion  dur- 
ing fiscal  years  1996-1997.  The  program  emphasis  in  fiscal  year  1996  will  shift  to 
completing  the  remaining  construction  activities  and  focusing  on  maintenance  issues 
for  the  new  offices. 

GOES.  The  most  recent  Geostational  Operational  Environmental  Satellite  (GOES) 
was  launched  successfully  in  April  1994.  Prelim.inary  data  began  flowing  late  sum- 
mer. The  satellite  is  not  yet  commissioned;  it  is  being  moved  to  its  operational  posi- 
tion of  75  degrees  west  latitude  as  of  February  27.  After  a  NOAA  assessment,  the 
satellite  should  be  commissioned  in  the  spring.  GOES  J  (9)  is  scheduled  for  launch 
May  19,  1995. 

CONTINUED  SERVICES.  With  respect  to  no  degradation  of  service,  the  NWS  has 
contracted  with  the  National  Research  Council  for  its  assessment  of  radar  coverage. 
In  connection  with  this  assessment,  the  NWS  published  a  notice  in  the  Federal  Reg- 
ister on  November  4,  1994,  soliciting  comments  identifying  "areas  of  concern."  Since 
that  time,  the  NWS  has  forwarded  to  the  National  Academy  of  Sciences  for  review 
comments  from  residents  of  32  communities  in  the  United  States  who  expressed 
concerns  about  potential  degradation  of  weather  services  under  the  MAR.  The  list 
of  communities  was  published  in  the  Federal  Register  on  February  23,  1995.  There 
were  no  areas  of  concern  identified  in  South  Dakota. 

The  notice  requested  comments  identifying  service  areas  where  some  communities 
believe  that  current  weather  services  may  be  degraded  as  existing  radars  are  decom- 
missioned or  as  field  offices  are  closed,  consolidated,  automated  or  related  during  the 
MAR.  The  NWS  received  more  than  67,000  public  comments  during  the  60-day  pe- 
riod that  closed  on  January  3,  1995. 

The  intent  of  the  comment  period  was  to  allow  citizens  to  comment  on  our  mod- 
ernization efforts.  While  the  overwhelming  response  indicates  that  the  NWS  provides 
a  service  valued  by  the  American  public,  the  exercise  demonstrated  that  there  are 
communities  around  the  country  wnose  residents  have  concerns  about  modernization 
plans. 

All  public  comments  were  forwarded  to  the  National  Academy  of  Sciences'  National 
Research  Council  in  Washington,  D.C.  The  NRC  is  considering  the  comments  during 
its  study  on  the  adequacy  of  Next  Generation  Weather  Radar  (NEDCRAD)  coverage 
and  the  effect  of  weather  office  consolidation  proposed  under  the  MAR. 

An  NRC  report  on  the  MAR  is  due  to  Secretary  of  Commerce  Ronald  H.  Brown 
in  May  1995.  Secretary  Brown  will  then  report  to  Congress  on  adjustments  needed 
to  the  modernization  plan  to  ensure  no  degradation  of  weather  services  occurs  in 
these  areas.  The  Secretary's  report  to  Congress  is  expected  this  fall. 

Until  this  process  is  complete  in  the  areas  where  residents  expressed  concern,  no 
existing  radars  will  be  permanently  shut  down,  and  no  existing  offices  will  be  con- 
solidated. 

South  Dakota.  Under  the  NWS  modernization.  South  Dakota  will  have  three  mod- 
ernized WFOs  in  Aberdeen,  Sioux  Falls,  and  Rapid  City.  Huron  is  the  only  office 
slated  for  eventual  closure  when  the  NWS  can  certify  there  is  no  degradation  of  serv- 
ices. 

•  The  Aberdeen  office  received  its  NEXRAD  in  September  1994  and  has  expanded 
to  24-hour  daily  operation.  The  WFO  will  have  responsibility  for  22  counties  in 
northern  and  central  South  Dakota  and  2  counties  in  west  central  Minnesota.  The 
upper  air  observations  program  has  been  transferred  from  the  Weather  Service  Office 
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in  Huron.  The  ASOS  was  installed  at  the  Aberdeen  Regional  Airport  in  June  1993 
and  accepted  in  July  1993. 

•  The  Sioux  Falls  office  received  its  NEXRAD  in  October  1993.  This  WFO  wUl  be 
responsible  for  11  counties  in  northwestern  Iowa,  8  counties  in  southwestern  Min- 
nesota, and  18  counties  in  southeastern  South  Dakota.  ASOS  was  installed  and  ac- 
cepted in  July  1993  at  Foss  Field. 

•  The  Rapid  City  office  is  scheduled  to  receive  its  NEXRAD  in  September  1995. 
This  WFO  will  be  responsible  for  16  counties  in  western  South  Dakota  and  3  counties 
in  northeastern  Wyoming.  ASOS  was  installed  and  accepted  in  September  1994  at 
Rapid  City  Regional  Airport. 

QUESTION  8.  I  understand  that  NOAA  has  ceased  further  installations  of  its 
new  automated  surface  observing  system  (ASOS)  until  technical  problems  in  the 
new  system  can  be  fixed.  What  are  the  problems  with  the  new  system  and  when 
do  you  expect  them  to  be  resolved? 

Answer  8.  NOAA  continues  to  accept  ASOS  systems  for  installation.  However,  com- 
missioning of  the  systems  is  under  a  temporary  pause  to  address  three  principal 
areas  for  Jv  WS  sites: 

•  improving  the  availability  of  repair  parts  to  adequately  support  both  commis- 
sioned and  soon-to-be-commissioned  ASOSs; 

•  installing  of  improved  wind  systems  to  minimize  failures  during  certain  winter- 
related  conditions;  and 

•  upgrading  the  precipitation  accumulation  gauges  for  new. 

Testing  has  been  successfully  completed  on  the  last  two  items,  and  plans  are  un- 
derway to  implement  them  as  soon  as  the  ASOS  contractor  can  deliver  the  improved 
sensors.  Deliveries  have  begun  and  all  candidate  commission  sites  will  receive  modi- 
fied sensors  by  the  end  of  April. 

There  are  two  commissioning  criteria  for  ASOS-related  spare  parts:  (1)  sufficient 
logistics  pipeline  spares  at  the  NOAA  Logistics  Support  Center  (NLSC)  to  support 
commissioned  sites,  and  (2)  all  ASOS  repair  technicians'  spare  kits  at  the  100  per- 
cent level.  Procurement  activities  are  underway  to  provide  sufficient  stocking  levels 
to  allow  re-start  of  commissioning. 

Commissioning  of  both  the  NWS  and  FAA-sponsored  ASOSs  collocated  with  FAA 
Air  Traffic  Control  Towers  is  also  dependent  on  providing  weather  observations  from 
the  ASOS  to  the  controllers.  FAA  agreements  with  its  union  have  placed  restrictions 
on  the  NWS's  ability  to  place  ASOS  receptor  equipment  in  the  towers  and,  thus,  limit 
the  number  of  NWS  ASOSs  that  can  be  commissioned  at  this  time. 

Commissioning  of  FAA-sponsored  ASOS  also  has  been  delayed  because  of  other  is- 
sues: the  inability  of  FAA  communications  to  successfully  deliver  observations  to  our 
monitoring  center,  and  radio  frequency  interference  problems  with  ground-to-air  ra- 
dios that  communicate  with  pilots  on  approach  to  tne  airport.  The  FAA,  with  signifi- 
cant NWS  involvement,  is  working  to  correct  these  problems  and  is  making  substan- 
tial progress.  The  FAA  communications  at  selected  FAA  sites  has  attained  recently 
the  commissioning  standards  that  NWS  requires  for  reliability.  NWS  and  FAA  are 
prepared  to  begin  commissioning  FAA-sponsored  ASOSs,  on  a  limited  scale,  begin- 
ning in  March. 

Landsat 

QUESTION  9.  Both  of  the  Landsat  satellites  have  lasted  almost  a  decade  beyond 
their  design  lives;  therefore,  developing  and  launching  a  replacement  (Landsat  7)  as 
soon  as  possible  is  critical  to  avoiding  a  Landsat  data  gap.  What  is  the  status  of 
the  Landsat  development  and  what  is  the  current  schedule  for  launching  Landsat 
7? 

Answer  9.  The  status  of  the  Landsat  7  development  is  shown  in  NOAA's  FY  1996 
President's  Budget  Request.  NOAA  requested  an  increase  of  $12  million  to  start  fund- 
ing its  share  of  the  Landsat  7  program.  Funds  are  required  in  FY  1996  to  begin  pro- 
curement of  the  associated  Landsat  7  ground  system;  an  additional  $12  million  will 
be  required  in  FY  1997  to  complete  this  procurement.  The  ground  system  functions 
needed  to  accomplish  the  Landsat  7  mission  include:  command  and  control  and 
scheduling  of  data  acquisition;  data  capture  to  receive  the  acquired  data;  data  proc- 
essing to  derive  the  standard  archive  product;  and  user  services  to  allow  access  to 
the  system  and  distribution  of  data. 

NOAA  is  actively  participating  in  the  NASA  Landsat  7  Project  team  at  Goddard 
Space  Flight  Center.  In  addition  to  the  functions  listed  above,  NOAA  is  investigating 
the  use  of  the  NOAA  Command  and  Data  Acquisition  Stations  for  use  in  command 
and  control  functions,  and  of  the  functions  of  the  Mission  Management  Office  for 
overall  responsibility  of  the  Landsat  7  on-orbit  operations. 

The  current  schedule  for  launching  Landsat  7  is  late  1998. 
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QUESTION  lOA.  The  dispute  over  whether  the  EOSAT  contract  should  be  opened 
up  to  competition  currently  is  in  litigation.  Would  you  provide  us  with  some  oack- 
ground  information  on  how  this  situation  arose? 

Answer  lOA.  The  Land  Remote  Sensing  Policy  Act  of  1992,  P.L.  No.  102-555  di- 
rected the  Landsat  Program  Management  (LPM)  to  negotiate  data  policy  for 
Landsats  4  through  6  with  EOSAT.  The  Act  required  a  report  to  Congress  if  no 
agreement  was  reached  by  September  30,  1993. 

The  data  policy  was  not  signed  in  September  1993  and  the  LPM  continued  to  nego- 
tiate with  EOSAT.  In  April  1994.  the  LPM  and  EOSAT  signed  an  "agreement"  on 
market  rights  and  data  prices  for  Government  users.  On  May  5,  1994,  a  Presidential 
Decision  Directive  was  signed  that  made  the  Department  of  Commerce  part  of  the 
Landsat  Program  Management  with  the  responsibility  for  the  operation  of  the  present 
and  future  Landsat  satellites.  The  General  Counsel  of  the  Department  of  Commerce 
then  opened  that  since  the  LPM  did  not  reach  an  agreement  with  EOSAT  by  Septem- 
ber 30,  1993,  the  LPM  authority  for  a  sole-source  award  to  EOSAT  under  Section 
103  of  P.L.  No.  102-555  lapsed. 

The  current  Contract  was  due  to  expire  on  July  16,  1994.  Therefore,  both  DOC  and 
EOSAT  agreed  to  an  extension  of  the  present  contract  until  December  31,  1994, 
which  assures  the  continued  operation  of  Landsat  4  and  5,  at  no  cost  to  the  Govern- 
ment. As  required  by  the  Competition  in  Contracting  Act,  in  November  1994,  Com- 
merce published  a  notice  in  the  Commerce  Business  Daily  (CBD)  Report,  stating  our 
intention  to  extend  the  current  contract  with  EOSAT  on  a  sole-source  basis. 

DOC  Contracting  Officer  received  three  letters  of  interest  from  private  companies 
interested  in  providing  Landsat  operations.  These  letters  indicate  that  providers 
other  than  EOSAT  may  be  capable  of  operating  Landsats  4  and  5.  Therefore,  Com- 
merce, acting  upon  the  recommendation  of  counsel,  decided  to  hold  a  competitive  pro- 
curement for  the  continued  operation  of  these  satellites. 

On  December  27,  1994,  EOSAT  sought  an  injunction  in  the  Federal  District  Court 
for  the  District  of  Columbia  Circuit  to  restrain  Commerce  from  seeking  competition. 
A  court  decision  is  expected  in  March. 

SUESTION  lOB.  Will  the  dispute  have  any  impact  on  the  operation  of  Landsat 
the  continuity  of  Landsat  data? 
Answer  lOB.  EOSAT  continues  to  provide  the  remote  sensing  services  under  an  ex- 
tension of  the  contract  until  the  competitive  bidding  process  is  complete  and  the  final 
contract  awarded — a  process  expected  to  take  approximately  one  year. 

QUESTION  11.  Has  the  new  management  plan  for  Landsat  been  finalized  and 
implemented  and  what  is  the  responsibility  for  each  agency  involved  in  the  pro- 


gram? 

Answer  11.  The  new  management  plan  for  Landsat  has  been  directed  by  a  Presi- 
dential Decision  Directive  (PDD)  signed  by  President  Clinton  on  May  5,  1994.  Under 
this  strategy,  the  President  directed  that  acquisition  resoonsibilities  for  Landsat  7 
ivould  be  transferred  from  DOD  to  NASA.  NASA  will  build  the  Landsat  7  spacecraft 
and  ground  system,  and  launch  the  satellite.  NOAA  will  co-manage  the  development 
of  the  ground  system  with  NASA  and  operate  the  space  and  ground  segments  after 
in-orbit  checkouts.  The  Department  of  the  Interior,  U.S.  Geological  Survey  Earth  Re- 
sources Observation  System  (EROS)  Data  Center,  located  in  Sioux  Falls,  South  Da- 
kota will  be  responsible  for  maintaining  a  national  archive  of  existing  and  future 
Landsat-type  remote  sensing  data  within  the  United  States  and  make  such  data 
available  to  U.S.  Government  and  other  users. 

QUESTION  12A.  In  1992,  I  cosponsored  the  Land  Remote  Sensing  Act  (P.L.  102- 
555),  which,  among  other  things,  authorized  the  Commerce  Department  to  license 
private  land  remote  sensing  satellite  system.  How  many  licenses  has  DOC  issued 
to  date? 

Answer  12A.  In  March  1994,  the  Administration  announced  a  major  policy  change 
in  the  treatment  of  space-based  satellite  imagery  products  and  system  in  the  form  of 
the  U.S.  Policy  on  Foreign  Access  to  Remote  Sensing  Space  Capabilities.  To  date, 
NOAA  has  issued  six  remote  sensing  licenses  to  operate  satellite  systems  offering  reso- 
lution as  sharp  as  1  meter.  They  are:  Martin  Marrietta;  Eyeglass  International  (a 
consortium  of  Orbital  Sciences  Corporation,  Litton's  Itek  Optical  System  Division, 
and  GDE  Systems  Incorporated);  Lockheed  Corporation;  WorldView  Imaging;  Ball 
Aerospace;  and  AstroVision. 

QUESTION  12B.  What,  in  your  view,  is  the  potential  global  market  for  commer- 
cial land  remote  sensing? 

Answer  12B.  The  commercial  sale  of  high  resolution  images  from  space  is  a  rapidly 
growing  and  potentially  signiricant  sector.  According  to  the  Office  of  Air  and  Space 
Commerce  in  the  Department  of  Commerce,  U.S.  companies  currently  lead  the  world 
in  remote -sensing  technology,  and  some  who  are  considering  entering  this  market  es- 
timate the  market  potential  for  such  images  when  combined  with  location,  demo- 
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graphic,  and  other  geographic  information  systems,  to  be  in  the  neighborhood  of  $5 
billion,  with  projected  growth  to  $15  billion  by  the  end  of  this  decade.  The  commer- 
cial applications,  both  in  this  country  and  in  many  emerging  markets  abroad,  for 
fast  accurate  images  include  infrastructure  management,  city  planning,  mapping, 
mineral  exploration,  land  and  water  use,  taxation,  agriculture  and  forestry  manage- 
ment, flood  control,  fire  prevention  and  a  host  of  other  uses. 

Polar  convergence 

QUESTION  13.  On  February  6,  1995,  the  General  Accounting  Office  (GAO)  sent 
a  letter  report  to  the  House  Appropriations  Committee  regarding  the  feasibility  and 
cost-effectiveness  of  the  transfer  of  two  DOD  meteorological  satellites  to  DOC's  Na- 
tional Oceanic  and  Atmospheric  Administration  in  the  effort  to  merge  the  DOD  and 
NOAA  polar  orbiting  satellite  programs.  It  was  the  conclusion  of  the  GAO  Report 
that  transferring  the  DOD  satellite  to  NOAA  "would  not  be  beneficial  to  the  govern- 
ment." Would  you  comment  on  the  report's  findings  and  underlying  analysis? 

Answer  13.  The  Department  of  Commerce  agrees  with  GAO's  analyses  that  transfer 
of  DOD  satellites  in  lieu  of  proceeding  with  existing  NOAA  acquisition  plans  would 
not  be  beneficial.  The  convergence  team,  consisting  of  members  from  the  Departments 
of  Commerce  and  Defense  and  the  National  Aeronautics  and  Space  Administration, 
evaluated  a  number  of  options  on  how  to  transition  from  the  current  program  to  the 
converged  program.  This  study  showed  that  flying  out  existing  / planned  satellites  is 
the  cfwapest  / most  efficient  transition  to  the  converged  satellites.  This  finding  also 
correlates  well  with  previous  convergence  studies  which  found  that  the  most  cost-ef- 
fective time  to  converge  is  when  a  new  satellite's  development  is  planned.  Now,  for 
the  first  time  in  history,  both  agencies  are  in  the  planning  stages  of  follow-on  systems 
at  approximately  the  same  time. 

On  convergence  matters  that  need  to  be  addressed  the  Department  would  like  to 
address  each  issue  highlighted  in  the  1994  GAO  Report.  They  are: 

(1)  Substantiation  of  short-  and  long-term  cost  savings 

Vice  President  Gore's  1993  National  Performance  Review  (NPR)  recommended  con- 
vergence of  the  Defense  Meteorological  Satellite  Program  (DMSP)  and  the  NOAA 
Polar-orbiting  Operational  Environmental  Satellite  System  (POES)  and  estimated 
near-term  (five  years)  and  long-term  savings  of  up  to  $300  million  and  $1.3  billion, 
respectively.  A  cost  estimate  was  initiated  and  completed  in  April  1994.  This  cost  es- 
timate was  based  on  the  December  1993  triagency  study  (DOC,  DOD,  and  NASA) 
on  convergence.  This  triagency  study  was  based  on  projected  DOC  (NOAA  O-P-Q)/ 
DOD  (DMSP  Block  6)  follow-on  program  capabilities;  however,  at  the  time  no  formal 
consolidated  DOC /DOD  requirements  document  existed.  The  results  of  this  triagency 
study  were  provided  in  support  of  an  OSTP  study  which  resulted  in  the  May  1994 
Presidential  Decision  Directive  (PDD)  directing  convergence.  This  estimate,  when 
compared  to  the  FY94  President's  Budget  for  the  planned  follow-on  programs  for 
DOC  and  DOD,  showed  a  savings  of  $239  million  (FY95-99)  as  shown  in  Attach- 
ment 2  and  the  combined  NPOESS  Budget  reflected  in  Attachment  3.  These  savings 
have  been  documented,  staffed,  and  briefed  to  OMB,  GAO,  DOD,  DOC,  and  HAC 
Survey  and  Investigations  staff.  These  savings,  while  based  on  actual  technical  and 
cost  analysis,  are  subject  to  change  as  a  result  of  Concept  Definition  and  Exploration 
studies.  Such  studies  are  currenuy  underway  and  linked  to  a  formal  process  to  docu- 
ment the  combined  DOC /DOD  requirements.  The  results  of  these  efforts  will  be  for- 
mally presented  to  and  approved  by  the  NPOESS  Executive  Committee  as  part  of  the 
acquisition  Milestone  I  Review  process.  Upon  completion  of  the  Milestone  I  Review, 
refined  near-  and  long-term  savings  will  be  available. 

(2)  Timely  completion  and  approval  of  integrated  operational  requirements 

The  triagency  team  determined  that  the  key  to  ensuring  that  the  converged  pro- 
gram satisfies  critical  civil  and  military  operational  requirements  is  the  completion 
of  the  joint  agency  validated  requirements  document.  The  three  agencies  have  agreed 
to  use  a  requirements  process  and  document  patterned  after  that  used  by  the  DOD. 
The  preliminary  draft  Integrated  Operational  Requirements  Document  (lORD),  to 
serve  as  a  basis  for  concept  exploration  studies,  has  been  completed  and  released  to 
the  Integrated  Program  Office  (IPO).  Currently,  the  IPO  is  initiating  concept  explo- 
ration activities  through  the  use  of  existing  DmSP  contracts  and  based  on  this  pre- 
liminary lORD.  The  preliminary  lORD  will  be  updated  as  a  result  of  Phase  0  studies 
and  issued  as  lORD  I  at  milestone  I. 

(3)  Completion  and  approval  of  agency  management  plans 

Since  the  IPO  was  established  in  October  1994,  the  initial  staffing  plan  and  des- 
ignation of  acting  personnel  in  key  capacities  has  been  completed. 
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Development  of  a  triagency  Memorandum  of  Agreement  is  very  near  completion 
and  should  be  ready  for  Secretarial  signature  in  March-April  1995. 

A  Convergence  Master  Plan  (CMP)  covering  the  NPOESS  acquisition,  budget,  and 
Command,  Control  and  Communications  (C3)  transition  (from  DOD  to  NOAA 
NESDIS)  will  be  submitted  six  months  after  SPD  appointment  for  approval  of  the 
Triagency  Executive  Committee. 

(4)  Establishment  of  a  joint  budgeting  and  funding  process 

At  the  present  time,  a  multi-agency  approach  to  funding  the  converged  system  will 
be  implemented.  An  agreed  upon  funding  profile  showing  a  50/50  split  in  funding 
over  the  FYDP  has  been  agreed  upon  ana  will  be  included  in  the  MOA.  Each  agency 
will  program  and  budget  for  the  agreed  upon  split.  The  IPO  will  have  primary  re- 
sponsibility for  the  development  ami  justification  of  budget  planning  estimates.  The 
Triagency  Executive  Committee  will  approve  the  annual  budget  request.  The  IPO 
budget  planning  process  will  be  consistent  with  each  agencies'  internal  budget  deci- 
sion making  process  and  schedule.  Appropriated  funds  for  the  converged  system  will 
be  administered  through  the  IPO. 

The  agencies  recognize  the  desirability  of  working  to  a  single  funding  stream  and 
will  continue  to  pursue  this  goal.  However,  we  also  recognize  the  difficulty  of  making 
such  a  change  given  the  wide  variety  of  interest  to  the  organization  involved  in  the 
budget  formulation  process. 

(5)  Resolution  of  European  participation  relative  to  the  use  of  satellites  to  meet  the 

2004  convergence  time  frame  and  the  execution  of  data  denial  requirements 

Following  the  decision  to  converge  the  DOD  meteorological  satellites  with  NOAA's 
polar-orbiting  environmental  satellites,  the  proposed  Joint  Polar  System  agreement 
under  negotiation  with  EUMETSAT  was  revised  to  take  into  account  U.S.  conver- 
gence plans.  Subsequent  negotiations  with  EUMETSAT  have  not  surfaced  any  major 
problems  relating  to  convergence.  Europe  is  in  the  process  of  confirming  technical 
and  funding  aspects  of  its  program.  We  expect  this  process  to  be  completed  this  fall 
and  that  an  agreement  with  EUMETSAT  can  be  signed  later  this  year. 

In  regards  to  data  denial,  NOAA,  DOD  and  EUMETSAT  have  worked  out  an  ap- 
proach that  has  been  well  received  by  Europe.  NOAA  consulted  with  NATO  last  Octo- 
oer  and  with  EUMETSAT's  governing  Council  in  November.  No  significant  Euro- 
pean problem  with  our  data  denial  requirement  came  up.  The  details  of  how  data 
denial  would  be  implemented  are  still  to  be  finalized  in  an  agreement,  but  we  don't 
see  this  to  be  a  major  problem  for  our  planned  cooperation  with  Europe. 

(6)  A  plan  to  proceed  with  the  transfer  of  DMSP's  satellite  control  functions  to  NOAA 
The  U.S.  Air  Force  Space  Command  (AFSPC)  already  had  planned  to  close  the  two 

dedicated  DMSP  Command,  Control  and  Communications  (C3)  sites  at  the  Fairchild 
Satellite  Operations  Center  (FSOC),  Fairchild  AFB,  WA,  and  the  Multi-Purpose  Sat- 
ellite Operation  Center  (MPSOC),  Offutt  AFB,  NE,  in  FY97  and  FY98,  respectively. 
The  original  plan  was  to  consolidate  DMSP  C3  activities  at  Falcon  AFB,  CO,  but 
now  in  accordance  with  the  Presidential  Decision  Directive  and  OSTP  Convergence 
Implementation  Plan,  DMSP  operations  are  to  be  transferred  to  DOC.  The 
NPOESS  I  IPO  plans  on  capitalizing  on  the  AFSPC  plans  for  site  closures  by  ensur- 
ing that  the  DOC  Satellite  Operations  Center  (SOC)  at  Suitland.  MD,  will  be  able 
to  assume  primary  responsibility  for  DMSP  operations,  while  maintaining  their 
NOAA  POES  and  GOES  responsibilities.  A  back-up  SOC  will  be  established  at  Fal- 
con AFB,  CO,  for  DMSP  operations  only.  AFSPC  and  NOAA  are  developing  the  C3 
transition  procedures  necessary  for  the  orderly  assumption  of  DMSP  operations  by 
NOAA  in  the  97/98  timeframe.  A  DMSP  Operations  Transfer  Working  Group  has 
been  established  at  the  NPOESS  /IPO.  This  WG  is  in  the  process  of  its  first  review 
of  a  Draft  Concept  of  Operations  (CONOPS),  which  includes  both  the  transitional 
phase  of  DMSP  operations,  as  well  as  operations  for  the  NPOESS  era. 

[Attachments  referred  to  above  may  be  found  in  the  committee's  files.] 


Questions  asked  by  Senator  Burns  and  Answers  Thereto  By  Secretary 

Brown) 

Technology  Policy/NIST 

Question  1.  During  last  year's  Senate  debate  on  the  National  Competitiveness 
Act,  there  was  considerable  discussion  about  the  appropriate  role  for  the  federal 
government  in  boosting  U.S.  industrial  competitiveness.  What  role  do  you  believe 
the  Commerce  Department  and  the  rest  of  the  federal  government  should  play  in 
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helping  U.S.  industry?  How  important  is  federal  support  for  science  and  technology 
in  maintaining  U.S.  mdustrial  leadership? 

Answer  1.  I  believe  the  proper  role  of  Government  was  best  summed  up  ten  years 
ago  by  President  Reagan's  Commission  on  Industrial  Competitiveness  which  reported 
that  (I)t  should  be  U.S.  policy  to  strengthen  our  science  and  technology  base  and 
its  application  toward  enhancing  the  technological  capabilities  of  U.S.  industry."  As 
the  Council  put  it,  that  means  focusing  on  advancing  R&D  that  is  relevant  to  indus- 
trial processes  and  production  and  bringing  them  to  bear  on  improving  U.S.  manu- 
facturing. That  is  just  as  valid  today  for  guiding  U.S.  policymaking  as  it  was  a  dec- 
ade ago. 

Question  2.  Many  view  NIST's  technology  grant  program  (the  Advanced  Tech- 
nology Program)  and  other  similar  programs  as  promoting  "industrial  policy" — that 
is,  picking  winners  and  losers  among  industry  sections  in  allocating  federal  grant 
money.  They  argue  that  the  marketolace,  not  federal  bureaucrats,  should  determine 
which  R&D  ventures  deserve  capital.  How  do  you  respond  to  this  kind  of  criticism? 

Answer  2.  You  are  absolutely  right  that,  in  principle,  the  marketplace  should  deter- 
mine which  R&D  ventures  deserve  capital.  The  problem,  however,  is  that  capital 
sources,  such  as  venture  capitalists,  often  lack  the  information  they  need  to  make  de- 
cisions about  advanced  technologies,  have  a  short  time  horizon,  or  demand  control 
of  the  company  up  front.  Instead  of  supplanting  the  market,  ATP  helps  bring  tech- 
nologies to  the  point  of  development  where  the  market  can  indeed  make  informed 
choices.  For  example,  one  of  our  grants  went  to  a  company  to  help  it  determine  the 
technical  capability  of  a  new  optics  technology  for  controlling  x-rays  and  neutrons 
and  whether  it  was  feasible  to  manufacture  such  optics.  Funding  to  develop  the  tech- 
nology for  a  specific  use  was  not  requested  and  would  not  have  been  granted.  Once 
technical  capabilities  and  manufacturability  were  determined,  the  recipient  was  able 
to  take  the  next  step  of  evaluating  how  this  particular  optics  technology  might  be  ap- 
plied to  different  uses,  such  as  health,  x-ray  lithography,  or  materials  annlysis  and 
it  was  able  to  go  to  the  private  sector  for  follow-on  financing.  Our  decision  to  help 
that  company  did  not  mean  we  thought  it  had  a  great  product  that  the  market  would 
snap  up.  It  reflected  a  judgment  that  the  company  possessed  a  technology  that  a 
number  of  different  markets  might  be  interested  in  pursuing  if  it  could  be  brought 
to  the  point  of  development  that  would  enable  those  markets  to  make  educated  invest- 
ment decisions. 

Question  3.  The  Japanese  government  practices  an  aggressive  industrial  policy 
where  the  government  virtually  dictates  the  policies  of  its  various  industries.  Some- 
times that  approach  has  worked,  as  in  the  case  of  VCRs.  However,  sometimes  it  has 
not.  For  example,  in  the  area  of  high-definition  television,  the  Japanese  industry  in- 
vested heavily  in  analog  systems,  but  they  were  quickly  made  obsolete  by  digital 
systems.  In  your  view,  what  are  the  advantages  and  disadvantages  of  the  Japanese 
approach  and  how  does  it  compare  with  current  U.S.  technology  policy? 

Answer  3.  Your  example  of  Japanese  Government  support  for  what  turned  out  to 
be  an  obsolete  technology  is  an  excellent  one  and  it  teaches  us  two  very  important 
lessons:  that  only  somebody  with  enormous  hubris  would  presume  to  dictate  to  indus- 
try what  it  should  be  making  and  that  anybody  who  doubts  the  creativity  and  inge- 
nuity of  American  scientists  and  engineers  had  better  watch  out.  That  is  precisely 
why  the  ATP  was  designed  to  be  an  industry-led  program  in  which  industry  submits 
proposals  and  is  willing  to  put  its  money  where  its  mouth  is,  or  to  be  more  genteel, 
to  share  the  risk.  It  assumes  that  the  great  ideas  will  come  from  the  private  sector, 
not  the  Government,  and  that  any  support  from  Government  should,  as  indicated  in 
the  previous  response,  be  limited  to  bringing  those  ideas  to  the  point  of  development 
where  the  market  can  make  informed  investment  decisions  about  how  that  idea 
might  be  applied  to  a  particular  industry. 

Question  4.  At  a  time  when  many  agencies  have  flat  funding  profiles,  funding  for 
NIST's  technology  programs  have  enjoyed  phenomenal  growth.  For  example,  ATP 
funding  went  from  $10  million  in  FY90  (its  first  year  of  funding)  to  $431  million 
in  FY95.  What  do  you  say  to  those  who  would  argue  that  these  programs  have 
grown  too  much,  too  fast? 

Answer  4.  NISTs  programs  have  not  grown  too  big,  too  fast.  The  ATP  was  con- 
ceived as  a  national  program  which  could  be  expected  to  have  national-scale  impacts. 
The  ATFs  expansion  has  been  built  on  a  solid  foundation.  Indicative  of  its  efficient 
operation,  the  ATP  has  grown  from  $10M  to  $431M  in  ftve  years  while  keeping  its 
administrative  costs  below  3  percent  of  its  budget.  ATP  has  an  experienced  staff  and 
a  well-established,  fair,  and  rigorous  procedure  for  processing  and  evaluating  hun- 
dreds of  proposals  under  short  turnaround  times.  The  ATP  has  a  current  pool  of  over 
1500  tecnnical  reviewers  and  over  250  private-sector  business  reviewers  from  which 
to  draw  expert  advice.  The  ATP  also  has  a  secure  internal  tracking  system  in  place 
for  protecting  proprietary  R&D  and  business  plans  contained  in  proposals  submitted 
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by  industry  to  ATP's  general  and  focused  competitions.  To  date,  the  ATP  has  received 
and  processed  many  more  worthwhile  proposals  than  it  has  been  able  to  fund.  The 
ATP  has  digested  its  rapid  expansion  and  is  fully  capable  of  further  growth.  Most 
scientists  and  engineers  are  in  general  agreement  as  to  what  are  the  ten  or  fifteen 
technologies  that  are  likely  to  hold  the  most  promise  for  yielding  new  products,  new 
processes,  new  industries,  and  new  efficiencies.  There  have  been  any  number  of  lists 
of  critical  technologies  and  they  are  pretty  similar.  Som£  technologies  will  turn  out 
to  be  more  important  that  others.  Your  previous  question  cites  a  good  example  of  a 
technology  that  was  rendered  obsolete  sooner  than  anyone  expected.  Under  such  cir- 
cumstances, the  most  prudent  course  of  action  for  a  nation  with  a  rich  and  varied 
science  and  technology  base  such  as  ours  is  to  develop  as  many  of  these  key  tech- 
nologies as  we  can  so  that  we  are  ready  to  reap  the  full  advantages  of  those  that 
turn  out  to  be  particularly  valuable.  Think  of  it  as  managing  a  balanced  investment 

Portfolio,  not  as  picking  winners.  But  that  won't  come  cheap.  Viewed  in  that  context, 
think  that  the  ATP  is  growing  at  just  the  right  pace.  It  allows  us  to  address  a  num- 
ber of  technologies  simultaneously  and  to  make  reftnements  as  we  go  along. 

Question  5.  Can  you  point  to  some  tangible  evidence  that  the  NIST  programs  in 
particular,  and  the  Administration's  technology  policy  in  general,  has  boosted  U.S. 
competitiveness?  Are  there  any  areas  where  you  believe  that  U.S.  technology  policy 
can  De  improved? 

Answer  5.  NIST  is  expending  significant  resources  for  assessments  of  the  economic 
impacts  of  its  programs.  The  Advanced  Technology  Program  (ATP)  and  the  Manufac- 
turing Extension  Partnership  (MEP)  are  young  programs.  Therefore,  "bottom-line" 
economic  impact  assessments  are  just  beginning  to  emerge.  Even  so,  significant  im- 
pacts in  terms  of  technologies  commercialized,  increased  overall  investment,  jobs 
saved  or  created,  etc.  are  already  being  documented.  However,  while  waiting  for  more 
of  these  types  of  bottom-line  assessments  to  become  possible  to  complete,  T^IST  has 
implemented  a  multi-layered  impact  assessment  system,  which  includes  short-term 
and  immediate-term  impact  indicators.  Early  estimates  of  these  latter  categories  of 
indicators  show  substantial  positive  economic  impacts  on  a  wide  range  of  industries, 
including  changes  in  R&D  strategies  such  as  more  aggressive  product  development 
by  company  partners  (ATP)  and  adoption  of  existing  technologies  that  improve  pro- 
ductivity. 

The  NIST  laboratory  programs,  which  provide  industry  with  infrastructure  tech- 
nology are  evaluated  on  a  rotating  basis  (as  resources  permit).  Over  the  past  several 
years,  NIST  has  undertaken  a  number  economic  impact  assessments  which  have 
demonstrated  very  high  rates  of  return  to  NIST  expenditures.  Economic  impacts  in- 
clude increased  R&D  efficiency,  higher  yields  on  production  lines,  improved  quality, 
and  reduced  transaction  costs  (the  costs  of  actually  consummating  a  sale  of  a  com- 
plex, technologically  advanced  product  or  service).  These  impacts  are  achieved 
through  the  provision  of  infrastructure  technology,  such  as  measurement-based  tech- 
niques and  data,  which  leverage  the  industry's  much  larger  investments  in  propri- 
etary technology.  The  estimated  rates  of  return  from  NIST  laboratory  research  are 
turning  out  to  be  exceptionally  high  due  to  the  widespread  use  of  tnis  technology- 
based  infrastructure  by  large  numbers  of  U.S. -based  companies. 

With  respect  to  technology  policy  in  general,  one  recent  study  by  two  economists  at 
the  University  of  North  Carolina  estimated  that  a  $10  million  increase  in  government 
R&D  would  result  in  a  $27.5  million  increase  in  private  R&D.  They  also  conclude 
from  their  survey  that  R&D  personnel  in  firms  receiving  government  R&D  funds 
tended  to  allocate  on  average  15  percent  more  of  their  time  to  "sharing  of  technical 
knowledge."  '  In  other  words,  carefully  constructed  government  technology  infrastruc- 
ture programs  will  complement  and  therefore  increase  the  amount  and  productivity 
of  private  investment  in  technology. 

As  to  areas  where  U.S.  technology  policy  can  be  improved,  a  need  exists  to  better 
couple  it  with  other  elements  of  economic  growth  policy.  The  United  States  is  a  low- 
savings  and  low-investment  economy.  Over  time,  this  trend  will  significantly  con- 
strain the  Nation's  ability  to  sustain  acceptable  rates  of  economic  growth  (witness  the 
fact  the  Federal  Reserve  Board  believes  that  the  highest  growth  rate  that  the  economy 
can  maintain  without  inflation  is  2.5%).  Much  technology  is  embodied  in  new  plant 
and  equipment.  If  investment  is  low,  less  of  this  technology  gets  used,  and  it  is  only 
through  its  use  that  long-term  productivity  growth  can  be  attained. 

Question  6.  I  understand  that  it  is  the  Administration's  goal  to  increase  the  cur- 
rent number  of  manufacturing  technology  centers  and  smaller  efforts  from  44  to  100 
by  1997.  Is  this  true  and,  if  so,  how  will  you  decide  where  the  new  centers  are  to 
be  located?  What  are  the  strengths  and  weaknesses  of  the  current  network  of  manu- 
facturing technology  centers? 
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Answer  6.  It  is  the  Administration's  goal  to  provide  small  manufacturing  firms 
across  the  country  with  access  to  objective  manufacturing  advice  and  assistance 
through  a  network  of  manufacturing  extension  centers.  To  achieve  that  goal,  the  Ad- 
ministration's target  has  been  and  continues  to  be  to  grow  the  number  of  centers  to 
100  by  1997.  However,  the  driving  force  is  not  the  number,  but  across-the-board  ac- 
cess to  modem  manufacturing  practices  and  technologies  needed  for  small  firms  to 
survive  and  thrive  in  the  global  marketplace. 

Manufacturing  extension  centers  are  selected  based  on  a  highly  competitive  process. 
Selection  criteria  include  a  clear  understanding  of  firm  needs,  a  correlation  between 
the  intended  services  and  the  needs  of  firms,  leveraging  of  existing  resources  and 
service  providers,  and  the  organizational  and  management  structure,  evaluation 
plans  and  commitment  of  matching  funds. 

NIST  MEP  actively  works  with  all  states  and  regions  that  are  interested  in  sup- 
porting their  base  of  small  manufacturers.  In  addition,  in  regions  that  have  a  high 
density  of  small  manufacturers,  NIST  MEP  has  worked  even  more  aggressively  to 
encourage  these  states  and  regions  to  develop  initial  plans  or  full-blown  center  pro- 
posals to  address  their  firms'  needs.  NIST  MEP's  State  Technology  Extension  Pro- 
gram, also  awarded  through  a  competitive  process,  provides  funds  for  states  to  assess 
the  respective  state  or  region's  small  firm  needs,  build  partnerships  among  existing 
related  service  providers,  and  develop  initial  plans  to  leverage  services  and  fill  in 
missing  service  gaps.  Many  STEP  awardees  have  gone  on  to  develop  successful  man- 
ufacturing extension  center  proposals. 

One  of  the  MEP's  greatest  strengths  is  that  it  is  designed  to  foster  a  wide  variety 
of  approaches  in  how  manufacturing  extension  centers  deliver  services  to  firms.  The 
unique  needs  of  industry,  the  existing  state  resources,  the  culture  inherent  in  a  given 
part  of  the  country  all  contribute  to  how  a  center  works  with  the  small  manufacturers 
it  serves.  This  strength  is  visible  through  a  strong  state  and  federal  partnership. 

Another  strength  of  the  national  network  of  centers  is  our  commitment  to  a  core 
set  of  values.  MEP  is  industry -driven  and  market-defined.  MEP  builds  upon  the 
foundation  of  existing  state  and  local  industrial  extension  resources.  MEP  awards 
funding  using  merit-based,  competitive  processes.  MEP  focuses  services  on  activities 
where,  in  the  absence  of  the  necessary  economies  of  scale,  existing  market  mecha- 
nisms are  prevented  from  affordable  delivering  products  and  services  to  smaller  man- 
ufacturing firms.  MEP  focuses  services  on  only  those  companies  which  demonstrate 
a  commitment  to  investing  in  their  own  growth  and  development.  MEP  seeks  maxi- 
mum leverage  in  the  development,  delivery  and  expenditure  of  its  program  resources. 
MEP  is  committed  to  continuous  performance  measurement  which  focuses  on  the  bot- 
tom-line economic  impact  of  its  client  companies.  MEP  is  committed  to  delivering  the 
highest  quality  products  and  services,  continuous  improvement  of  its  service  delivery 
infrastructure,  and  exploring  innovative  and  alternative  approaches  toward  accom- 
plishing its  mission. 

Current  weaknesses  of  the  national  network  relate  to  weaknesses  of  any  start-up 
initiative.  Centers  are  not  accessible  to  all  those  small  manufacturers  that  need  them. 
We  need  to  balance  time  spent  with  individual  firms,  which  often  produces  the  high- 
est impact,  versus  time  spent  with  groups  of  firms,  which  allows  us  to  achieve  greater 
economies  of  scale,  but  may  not  produce  the  same  kind  of  bottom-line,  measurable 
impact.  We  do  not  yet  have  in  place  all  the  systems  and  mechanisms,  such  as  elec- 
tronic linkages  between  centers,  automated  tools  and  processes,  and  national  market- 
ing efforts,  that  are  needed  to  support  such  a  national  network.  And  while  we  pride 
ourselves  on  a  rigorous  evaluation  process,  we  are  working  on  new  ways  to  measure 
the  performance  of  manufacturing  extension  center-served  firms  vs.  non-center  served 
firms.  Activities  are  underway  in  MEP  to  address  these  weaknesses. 

Question  7.  Some  argue  that  the  most  effective  way  that  the  federal  government 
can  enhance  U.S.  competitiveness  is  through  measures  that  do  not  require  more  tax- 
payers' dollars  such  as  (a)  deregulation,  (b)  antitrust  and  product  liability,  (c)  vigor- 
ous enforcement  of  existing  trade  agreements,  and  (d)  tax  incentives.  Do  you  agree 
with  that  assessment? 

Answer  7.  I  certainly  agree  that  the  Government  can  greatly  help  U.S.  competitive- 
ness by  maintaining  a  climate  that  is  conducive  to  innovation  and  investment.  That 
of  course  means  using  a  variety  of  macroeconomic  tools,  a  number  of  which  you  have 
mentioned.  But  a  good  climate  will  not  necessarily  direct  investment  dollars  to  ad- 
vanced technologies  that  have  not  yet  matured  to  the  point  where  markets  can  make 
intelligent  decisions  about  how  these  technologies  might  be  applied.  That's  why  we 
need  a  variety  of  tools  -  broad  based  macroeconomic  tools  and  more  focussed  pro- 
grams. The  latter  helps  those  technologies  cross  the  chasm  between  purely  basic  and 
developmental  research  so  that  potential  applications  can  be  discerned  and  markets 
measured.  Once  that  is  done,  market  forces  can  do  their  job.  Then  its  up  to  macro- 


112 

economic  policymaking  to  create  the  climate  in  which  investors  have  investment  cap- 
ital and  are  not  afraid  to  use  it. 

Question  8A.  I  believe  the  emerging  "information  superiiighway"  will  dramatically 
change  the  way  that  we  work  and  live.  Last  year,  I  cosponsored  the  National  Com- 
petitiveness Act,  which  sou^t  to  focus  federal  information  superhighway  activities 
on  critical  applications  in  health  care,  library  access,  manufacturing,  and  education. 
What  is  your  sense  of  the  future  potential  of  the  information  superhighway  for  en- 
hancing our  competitiveness  and  our  quality  of  life? 

Answer  8A.  If  we  truly  want  to  create  high-paying  jobs,  improve  productivity,  de- 
velop new  markets,  and  enhance  U.S.  competitiveness,  then  it  is  imperative  that  we 
foster  the  development  of  those  technologies  that  enable  us  to  create,  manage,  manip- 
ulate and  use  information.  The  Administration's  basic  policy  is  to  promote  private 
investments  and  encourage  competition,  so  that  in  the  final  analysis,  it  is  the  market 
that  determines  which  technologies  are  most  cost  effective  and  how  the  information 
superhighways  will  be  built.  These  investments  will  put  vast  amounts  of  information 
in  the  hands  of  American  households  and  businesses  that  they  either  have  no  access 
to  or  cannot  access  easily. 

Question  8B.  What  role  is  your  agency  playing  in  making  the  information  super- 
highway a  reality? 

Answer  8B.  I  chair  the  Information  Infrastructure  Task  Force,  which  was  formed 
by  the  White  House  to  articulate  and  implement  the  Administration's  vision  for  the 
National  Information  Infrastructure,  and  much  of  the  staff  work  and  administrative 
support  is  provided  by  the  National  Telecommunications  and  Information  Adminis- 
tration. The  Technology  Administration  is  proud  to  be  a  part  of  this  important  na- 
tional initiative.  Dr.  Prabhakar,  for  example,  chairs  one  of  the  Task  Force's  four 
principal  committees,  the  Committee  on  Applications  and  Technology,  which  is 
charged  with  coordinating  the  Administration's  efforts  to  develop,  demonstrate  and 
promote  applications  of  information  technology  in  manufacturing,  education,  health 
care,  government  services,  libraries,  environmental  monitoring,  electronic  commerce, 
among  others.  NTIS  is  one  of  the  cosponsors  of  the  Administration's  Open  Electronic 
Meeting  on  Electronic  Government,  planned  for  early  May,  which  will  address  issues 
concerned  with  connecting  Americans  to  on-line  government  information  and  serv- 
ices. 

Question  8C.  What  impact  will  the  information  superhighway  have  on  rural  areas 
like  Montana  and  South  Dakota? 

Answer  8C.  The  Commerce  Department  believes  that  special  attention  must  be  paid 
to  the  needs  of  rural  and  other  communities  .  If  we  do  not,  their  residents  will  lose 
out  on  the  benefits  of  the  Information  Age.  Accordingly,  the  Department  has  launched 
a  public  education  campaign  known  as  "Get  Connected"  and  rural  groups  are  among 
those  it  has  targeted.  Assistant  Secretary  Larry  Irving  of  NT  I  A  has  chaired  a  number 
of  fora  and  public  meetings  expressly  aimed  at  addressing  how  the  Nil  initiative  can 
address  the  needs  of  rural  Americans.  An  example  of  the  impact  the  information  su- 
perhighway is  having  in  South  Dakota  was  recently  demonstrated  at  NIST,  by  Rich- 
ard Gowen,  President  of  the  South  Dakota  School  of  Mines  and  Technology.  His  or- 
ganization has  set  up  an  electronic  system  which  helps  connect  distant  businesses. 

Question  8D.  In  your  view,  what  are  the  appropriate  roles  for  the  federal  govern- 
ment and  private  industry  in  deploying  and  operating  the  information  super- 
highway? 

Answer  8D.  The  most  important  things  the  Administration  can  do  are  (1)  adopt 
regulatory  policies  that  promote  competition  among  the  firms  that  will  build  and  op- 
erate the  information  highways  and  among  the  firms  that  sell  their  services  and  pro- 
gramming through  the  network,  (2)  develop  and  adopt  a  consistent  Administration 
position  on  key  telecommunications  policy  issues,  such  as  universal  service  or  system 
vulnerability,  (3)  address  critical  information  policy  issues,  such  as  privacy  and  in- 
tellectual property,  (4)  develop,  demonstrate  and  promote  applications  of  information 
technology,  and  (5)  coordinate  crosscutting  security  issues  relating  to  the  confidential- 
ity, integrity,  and  availability  of  information  and  of  the  systems  carrying  the  infor- 
mation. 

Question  9.  Because  of  Montana's  large  agricultural  industry,  quick  and  accurate 
weather  forecasts  and  warnings  are  extremely  critical  to  my  home  state.  For  this 
reason,  I  have  a  strong  interest  in  the  success  of  the  National  Weather  Service's  on- 
going $4  billion  modernization  effort.  In  general,  is  the  modernization  effort  still  on 
schedule  to  be  completed  by  the  end  of  this  decade?  How  much  of  an  improvement 
will  the  new  system  be  over  the  current  system? 

Answer  9.  The  National  Weather  Service  (NWS)  is  near  the  mid-point  of  its  mod- 
ernization and  associated  restructuring  to  dramatically  improve  the  quality  and  reli- 
ability of  its  products  and  services.  Advances  in  meteorology  and  hydrology,  as  well 
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as  in  the  technology  for  observing  and  analyzing  the  atmosphere,  are  already  provid- 
ing unprecedentea  improvements  in  weather  services. 

THE  STATUS  OF  THE  MAJOR  COMPONENTS  OF  WEATHER  SERVICE  MODERNIZATION 

FOLLOWS 

NEXRAD.  By  the  end  of  fiscal  year  1995.  133  out  of  164  triagency  Next  Generation 
Weather  Radars  (NEXRAD)  will  have  been  deployed,  with  the  installation  of  the  re- 
maining systems  scheduled  for  fiscal  year  1996. 

ASOS.  By  the  end  of  fiscal  year  1995,  628  out  of  868  triagency  Automated  Surface 
Observing  Systems  (ASOS)  will  have  been  deployed,  with  completion  of  the  systems 
scheduled  for  fiscal  years  1996/1997. 

GOES.  GOES-8  was  successfully  launched  in  1994  and  is  fully  operational.  GOES- 
J  is  scheduled  for  launch  in  May  1995. 

WFO  Construction  By  the  end  of  fiscal  year  1995,  construction  of  108  out  of  118 
future  Weather  Forecast  Offices  will  have  oeen  completed.  The  remaining  WFOs  are 
scheduled  for  completion  in  fiscal  years  1996/1997. 

Staffing.  By  the  end  of  fiscal  year  1995,  98  out  of  the  118  future  Weather  Forecast 
Offices  will  he  fully  staffed  for  NEXRAD  operations.  In  fiscal  year  1996,  the  remain- 
ing offices  will  be  staffed  for  NEXRAD  operations  and  a  limited  number  of  offices 
will  begin  to  staff  for  Advanced  Weather  Interactive  Processing  System  (AWIPS)  op- 
erations. 

AW  IPS.  Based  on  the  recommendations  of  an  independent  assessment  of  the  Ad- 
vanced Weather  Interactive  Processing  System  (AW IPS)  program,  a  restructuring 
was  recently  implemented.  By  the  end  of  fiscal  year  1995,  the  system  design  and  de- 
ployment of  early  prototypes  will  be  completed.  Development  activities  will  continue 
through  fiscal  year  1996  and  a  nationwide  deployment  is  planned  to  begin  in  fiscal 
year  1997. 

Based  on  the  expected  availability  of  staff  and  systems,  a  nationwide  network  of 
118  WFOs  and  13  RFCs  will  be  operational  by  the  end  of  1999.  Completion  of  the 
restructuring  is  expected  by  the  end  of  the  year  2000. 

Recent  data  compiled  on  accuracy  and  timeliness  of  NWS  warnings  continue  to 
show  marked  improvements  using  the  latest  technology.  For  example,  severe  weath- 
er warnings  have  improved  from  near  60  percent  detection  under  the  old  radar  um- 
brella to  more  than  80  percent  using  the  NEXRAD.  Lead  times  for  these  severe 
weather  warnings  have  also  improved  with  advanced  warning  of  8  minutes  or  more 
for  the  most  damaging  storms.  Contrast  that  with  an  average  lead  time  of  about 
4  minutes  using  the  older  technology.  Further  improvements  are  expected  as  the 
modernization  progresses  and  additional  technologies,  such  as  GOES,  NEXRAD  and 
ASOS,  become  operational  and  AWIPS  is  installed  at  each  new  weather  office.  In 
addition,  the  new  technology  systems  will  continue  to  improve  weather  forecasts  and 
warnings  as  we  maximize  research  efforts  to  integrate  and  better  utilize  new  data 
sets  into  the  forecast  process. 

Question  10.  Many  Congressional  Committees,  including  this  one,  are  trying  to 
determine  whether  certain  current  government  programs  and  activities  can  be  more 
cost-eflectively  performed  by  the  private  sector.  Has  your  agency  studied  whether 
any  NOAA  programs,  particularly  the  Weather  Service  programs,  might  be 
"privatized"? 

Answer  10.  The  National  Weather  Service  and  the  private  sector  established  a 
partnership  in  the  1980's  that  defined  the  public  and  the  private  sector  roles  to  en- 
sure that  the  Nation  receives  the  full  benefit  of  weather  and  hydrometeorological  in- 
formation to  promote  protection  of  life  and  property  and  economic  prosperity.  The 
private  sector  is  responsible  for  the  specific  tailoring  of  NWS  data  and  information 
for  users  and  NWS  has  assisted  in  the  development  of  this  industry,  now  estimated 
to  be  over  $200  million. 

A  number  of  functions  previously  performed  by  NWS  have  been  successfully  spun- 
off  to  the  private  sector  such  as  newspaper  weather  "pages"  and  direct  commercial 
radio  weather  broadcasts.  Included  in  the  President's  fiscal  year  1996  budget  submis- 
sion are  four  additional  programs  proposed  for  commercialization:  agricultural,  fruit 
frost,  marine  facsimile  broadcast  services  and  some  specialized  fire  weather  services. 


Questions  asked  by  Senator  Burns  and  Answers  Thereto  By  Dr.  Good  and 

Dr.  Prabhakar 

Question  1.  What  doyou  see  as  the  most  important  mission  of  the  Technology  Ad- 
ministration and  NIST?  Within  NIST,  what  do  you  view  as  more  essential — ^your  in- 
house  laboratory  research  or  your  outside  technology  grant  and  assistance  pro- 
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gramB?  What  are  some  of  the  more  promising  research  projects  being  undertaken 
at  the  NIST  labs? 

Dr.  Good's  Answer  1. 

We  think  that  private  sector  innovation,  along  with  expanded  markets  for  U.S.  ex- 
ports, a  skilled  and  flexible  workforce,  and  a  sound  climate  for  private  investment 
are  the  four  pillars  supporting  sustained  economic  growth  and  opportunity  in  the 
United  States.  Each  of  these  components  is  essential;  and  a  set  of  policies  to  strength- 
en any  one  of  them  must  take  place  within  a  framework  that  addresses  all  of  them. 
I  think  that  every  federal  department  is  working,  in  one  way  or  another  to  strengthen 
one  or  more  of  these  pillars.  But  the  Technology  Administration  is  the  only  federal 
entity  whose  only  business  is  to  assess  and  support  the  Nation's  civilian  technology 
base.  We  make  sure  that  the  Commerce  Department's  customers — that  is,  American 
business  and  industry — have  an  aggressive  advocate  in  the  development  and  coordi- 
nation of  Administration -wide  technology  efforts;  and  that  these  policies  and  pro- 
grams expand  economic  opportunity  for  all  Americans. 

We  believe  we  have  a  responsibility  to  promote  technology  partnerships  with  indus- 
try, which  help  bridge  the  investment  gap  between  shorter-  and  longer-term  research; 
to  ensure  access  to  existing  technologies  through  manufacturing  extension  services;  to 
make  government,  scientific  and  technical,  and  business  information  widely  available 
to  the  public;  to  help  U.S.  companies  gain  access  to  valuable  foreign  science  and  tech- 
nology; and  to  promote  a  business  climate  that  fosters  private-sector  innovation  and 
maximizes  its  impact  on  economic  growth. 

Dr.  Prabhakars  Answer  1. 

NIST's  mission  is  straightforward  and  unique.  As  part  of  the  Commerce  Depart- 
ment's Technology  Administration,  NIST  promotes  U.S.  economic  growth  by  working 
with  industry  to  develop  and  apply  technology,  measurements  and  standards — pro- 
viding the  basic  technical  infrastructure  needed  by  U.S.  industry.  We  concentrate  on 
industry  because  it  is  industry  that  transforms  technology  into  the  products  and  serv- 
ices, the  profits  and  jobs  that  yield  the  returns  to  American  taxpayers.  All  parts  of 
NIST  are  essential  for  accomplishing  this  job  -  each  part  focuses  on  a  different  im- 
portant aspect  of  national  industrial  needs. 

NIST^s  laboratory  programs  have  long  been  recognized  for  their  practical  assist- 
ance to  industry  and  their  focus  on  infrastructural  technologies  that  support  our 
economy.  Our  laboratory  efforts  are  planned  and  implemented  in  cooperation  with 
industry  and  focused  on  infrastructural  technologies  such  as  measurements,  evalu- 
ated data,  standards  and  test  methods  which  provide  a  common  language  for  use 
by  iridustry  in  commerce.  Industry  traditionally  under  invests  in  the  development  of 
these  infrastructural  technologies  because  they  are  used  simultaneously  by  many 
firms.  These  infrastructural  technologies  typically  are  not  embodied  in  products, 
making  it  difficult  or  impossible  for  individual  firms  or  even  industries  to  recover 
the  R&D  investment  it  would  take  in  order  to  develop  these  technologies.  The  benefits 
from  this  work  are  spread  across  many  companies  and  industries,  and  the  economic 
impact  can  be  great. 

Despite  early  concerns  that  the  new  NIST  extramural  programs  might  detract  from 
the  traditional  laboratory  mission,  we  have  ample  evidence  today  that  the  new  pro- 
grams, particularly  ATP,  have  strengthened  our  laboratory  efforts  on  behalf  of  indus- 
try. This  is  reflected  both  in  the  increasing  laboratory  budget  and  in  the  reinvigora- 
tion  of  the  labs'  technical  efforts.  The  laboratory  I ATP  interaction  has  provided  new 
windows  through  which  the  laboratories  can  view  the  potential  impact  of  their  work 
on  the  economy,  allowing  a  better  perspective  for  program  planning.  The  interactions 
between  the  laboratory  programs  and  the  ATP  have  also  increased  the  exchange  of 
ideas  and  collaboration  between  the  labs  and  numerous  industrial  partners. 

The  budget  increases  have  permitted  NIST  to  strengthen  our  core  capability  for 
infrastructural  technologies.  We  have  accomplished  this  without  increasing  our  staff. 
Those  who  were  working  to  support  other  agencies'  needs  have  shifted  to  NIST  fund- 
ing so  that  they  may  respond  even  more  directly  to  industry  needs.  Also,  planning 
is  underway  for  the  renovations  and  new  construction  that  are  vital  if  the  labs  are 
to  meet  industry's  needs  in  the  coming  century. 
I  am  particularly  proud  of  these  accomplishments  from  our  laboratory  programs: 

•  We  have  been  able  to  more  aggressively  tackle  industry's  growing 
infrastructural  technology  needs  in  emerging  areas  of  technology.  For  example,  two 
areas  where  we  are  bringing  greater  resources  to  bear  are  in  biotechnology  and  in- 
formation technologies.  Both  are  clearly  huge  growth  areas  for  industry,  and  neither 
can  move  ahead  easily  without  the  kinds  of  underlying  research  and  services  done 
by  the  NIST  laboratories. 

•  The  underlying  base  for  metrology,  the  science  of  measurements,  has  been  revi- 
talized. For  example,  our  scientists  recently  trained  an  array  of  four  lasers  on  cesium 
atoms,  trapping  and  cooling  them  to  within  700  billionths  of  a  degree  of  absolute 
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zero,  the  coldest  temperature  ever  reported  for  an  atom  measured  in  three  dimen- 
sions. This  accomplishment  eventually  may  lead  to  improvements  in  the  accuracy  of 
atomic  clocks;  each  past  improvement  has  led  to  almost  immediate  technological  ap- 
plications, from  synchronizing  telecommunications  and  electrical  power  grids  to  the 
Global  Positioning  Systems. 

•  Faced  with  the  imminent  elimination  of  ozone -destroying  chlorofluorocarbons 
(CFCs)  and  the  phaseout  of  related  refrigerants,  the  Nation's  $17  billion  air  condi- 
tioning and  refrigeration  industry  now  is  using  a  N I  ST -developed  database  which 
calculates  key  thermophysical  properties  of  38  refrigerants  and  mixtures.  In  the 
search  for  cooling  systems  that  are  both  environmentally  and  economically  accept- 
able, industry  needed  high-auality  data.  An  official  of  the  Air -Conditioning  and  Re- 
frigeration Institute,  an  industry  association,  said,  "Without  NIST,  we  would  have 
gotten  less  detailed  data,  which  would  have  meant  a  lot  more  expensive,  time-con- 
suming engineering  work  to  produce  hardware.  It  would  have  cost  us  millions  more." 

•  A  NIST  tool  for  quickly  evaluating  the  performance  of  coordinate  measuring  ma- 
chines— used  by  many  manufacturers  to  check  the  dimensions  of  parts  and  assem- 
blies— is  helping  U.S.  firms  to  improve  their  quality  assurance  methods  and  cut 
costs.  Manufacturers  now  can  comprehensively  and  quickly  assess  CMM  perform- 
ance, decreasing  the  chances  that  companies  will  ship  poor-quality  parts  to  their  cus- 
tomers or  scrap  good  parts  mistakenly.  Evaluated  by  Caterpillar  inc.  and  Boeing,  the 
NIST  tool  has  been  commercialized  by  Giddings  and  Lewis,  a  U.S.  maker  of  these 
measuring  machines  and  machine  tools.  The  product  was  introduced  last  year,  and 
already  has  markets  in  the  aerospace,  automotive  and  heavy  equipment  industries. 

•  NIST  recently  issued  a  standard  optical  ftber  that  is  helping  U.S.  fiber  makers 
to  reduce  product  variability  and  greatly  improve  the  likelihood  that  spliced  fibers 
will  align  precisely — ensuring  the  high  quality  transmission  of  signals  that  their  cus- 
tomers expect.  An  official  with  Corning,  Inc.  reports  that  this  capability  has  given 
"Corning  and  other  fiber  manufacturers  a  clear  competitive  edge." 

Our  laboratories'  formal  linkages  with  industry  remain  as  strong  as  ever.  During 
the  past  year.  NIST  entered  into  133  new  Cooperative  R&D  Agreements,  or  CRADAs. 
Of  NlSTs  500-plus  CRADA  partners  since  1988,  40  percent  have  been  small  busi- 
nesses, 45  percent  have  been  large  or  mid-sized  firms,  and  15  percent  have  been  uni- 
versities and  other  organizations.  On  average,  one  technical  staff  member  in  five  is 
engaged  in  a  CRADA — just  one  indicator  of  industrial  interactions. 

Question  2.  How  important  is  the  Advanced  Technology  Program  (ATP)  to  federal 
technology  policy?  What  are  some  of  the  more  prominent  "success  stories"  that  the 
program  has  produced  since  it  was  first  funded  in  FY90? 

Answer  2.  "The  Advanced  Technology  Program  is  a  rigorously  competitive  program 
which  invests  in  cost-shared  research  by  individual  companies  or  industry-led  joint 
ventures.  The  sole  aim  is  to  develop  high-risk,  potentially  high-payoff  enabling  tech- 
nologies that  otherwise  would  not  be  pursued  at  all  or  in  the  same  market-critical 
time  frame  because  of  technical  risks  and  other  obstacles  that  discourage  private-sec- 
tor investment.  These  other  obstacles  include  long  pay-back  horizons,  or  anticipated 
returns  that  are  distributed  so  that  individual  firms  or  specific  industrial  sectors  are 
reluctant  to  invest. 

But  there  is  something  much  more  fundamental  about  the  ATP.  Many  people  tend 
to  focus  on  the  individual  companies  that  have  competed  for  ATP  awards — when 
what  we  really  should  be  zeroing  in  on  are  the  benefits  to  the  economy  as  a  whole. 
Our  criteria  for  individual  projects  and  entire  focused  programs  make  it  very  clear 
that  we  are  seeking  to  promote  industry's  ability  to  make  technology  changing  effort 
that  will  have  broad  economic  impacts.  The  benefits  that  we  are  seeking  will  accrue 
not  just  to  individual  ATP  participants,  but  to  entire  industrial  sectors  and  the  econ- 
omy as  a  whole 

Take  our  focused  program  in  Information  Infrastructure  for  Health  Care.  The  ATP 
will  help  industry  lay  the  foundation  for  the  more  efficient  use  of  computer  tech- 
nology in  doctor's  offices,  hospitals  and  clinics  by  cost-sharing  with  industry  the  de- 
velopment of  innovative  new  enabling  technologies — technologies  that  will  allow  the 
medical  community  to  reduce  paperwork,  improve  the  quality  of  diagnosis  and  treat- 
ment, and  bring  better  medical  care  to  rural  areas.  This  program  includes,  for  exam- 
ple, figuring  out  ways  to  transfer  complex  medical  records  instantly  from  one  facility 
to  another  even  though  those  facilities  use  different  record  formats  and  different  com- 
puter systems.  The  beneficiaries  of  this  ATP-focused  program  extend  well  beyond  the 
individual  companies  and  consortia  that  are  cost-sharing  and  conducting  the  re- 
search. If  the  technical  challenges  can  be  overcome,  the  benefits  will  reverberate 
throughout  the  economy  and  the  beneficiaries  will  be  our  entire  citizenry,  which  ulti- 
mately picks  up  the  $1  trillion  annual  tab  for  medical  spending.  A  full  20  percent 
of  today's  Health  Care  costs  is  related  to  the  processing  of  information,  and  informa- 
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tion  technology  is  an  important  ingredient  for  reducing  those  costs  by  many  billions 
of  dollars. 

Descriptions  of  several  "success  stories"  are  attached. 

Question  3.  To  scientists,  researchers,  or  small  businessmen  in  Montana,  how 
would  you  explain  why  the  ATP  may  be  useful  to  them? 

Answer  3.  ATP  promotes  a  government  partnership  with  industry  to  reduce  early 
technical  barriers  which,  in  turn,  may  ultimately  unlock  broad  based  commercial 
benefits.  All  for-profit  companies  are  eligible  to  submit  proposals  and  receive  funding 
to  conduct  high  risk  enabling  research  in  topic  areas  which  they  define.  The  compa- 
nies share  in  the  funding  of  individual  projects,  conduct  the  research  and  develop- 
ment, and  are  ultimately  responsible  for  commercialization  of  results.  Under  ATP, 
companies  are  free  to  team  with  universities,  federal  laboratories  and  non-profit  re- 
search and  development  entities.  The  project  selection  process  provides  an  absolutely 
level  playing  field,  treats  all  companies  the  same,  and  is  rigorously  competitive  based 
on  published  technical  and  business  planning  criteria.  The  key  here  is  that  ATP  pro- 
vides a  stable  source  of  support  for  a  short,  but  sufficient  duration,  to  address  and 
possibly  defeat  technical  barriers  which  now  limit  the  competitiveness  of  individual 
companies.  Leadership  is  derived  directly  from  industry  and  there  is  no  barrier  to 
any  company  participating  if  their  interest  is  enabling  research  and  development 
with  a  long-term  commercial  focus. 

Question  4A.  Last  year,  the  ATP  came  under  attack  during  the  two-week  Senate 
debate  on  the  National  Competitiveness  Act.  As  you  know,  that  bill  called  for  dra- 
matic increases  in  funding  for  NISTs  technology  programs.  Even  though  the  bill 
was  not  enacted,  ATP  funding  went  from  $200  million  in  FY94  to  $431  million  in 
FY95.  Is  it  valid  to  suggest  the  ATP  may  be  growing  too  big,  too  fast? 

Answer  4A.  From  its  inception,  the  ATP  was  conceived  as  a  national  program,  and 
it  was  designed  accordingly  with  the  Administration's  plan  aiming  for  a  $7 50M  pro- 
gram in  FY  97.  Therefore,  the  ATP's  expansion  has  been  built  on  a  solid  foundation. 
Indicative  of  its  efficient  operation,  the  ATP  has  grown  from  $10M  to  $43 IM  in  five 
years  while  keeping  its  administrative  costs  below  three  percent  of  its  budget.  When 
faced  with  a  near  tripling  of  our  budget  in  FY  1994,  we  held  6  rather  than  1  competi- 
tion, and  cut  the  average  time  necessary  to  review  proposals  and  make  funding  deci- 
sions by  50  percent.  We  increased  our  staff  with  a  broad  selection  of  technical  and 
business  specialists,  mostly  from  industry,  integrated  that  staff  into  our  processes, 
and  realized  a  substantial  improvement  in  the  efficiencies  of  those  processes.  ATP 
now  has  an  experienced  staff  and  a  well-established,  fair  and  rigorous  procedure  for 
processing  and  evaluating  hundreds  of  proposals  under  short  turnaround  times.  The 
ATP  has  a  current  pool  of  over  1500  technical  reviewers  and  over  250  private -sector 
business  reviewers  from  which  to  draw  expert  advice.  The  ATP  also  has  a  secure  in- 
ternal tracking  system  in  place  for  protecting  proprietary  R&D  and  business  plans 
contained  in  proposals  submitted  by  industry  to  ATP's  general  and  focused  competi- 
tions. To  date,  the  ATP  has  received  and  processed  many  more  worthwhile  proposals 
than  it  has  been  able  to  fund.  The  ATP  has  digested  its  rapid  expansion  and  is  fully 
capable  of  further  growth.  Furthermore,  this  level  of  growth  is  essential  to  providing 
a  balanced  "investment  portfolio"  for  our  diverse  technological  base. 

Question  4B.  Do  you  agree  that  the  ATP  should  have  to  produce  tangible  results 
before  the  Congress  considers  further  expansion  of  the  program? 

Answer  4B.  The  strongest  argument  against  slowing  planned  program  growth  is 
the  overwhelming  support  for  ATP  among  industrial  leaders  who  are  facing  daily 
technology -based  competition  in  the  world  marketplace.  A  flat  budget  would  destroy 
the  momentum  created  for  a  new  type  of  industry-led  industry,  government,  univer- 
sity partnership;  a  partnership  with  appropriate  roles,  appropriate  goals  and  exciting 
prospects  for  U.S.  economic  growth. 

Tne  goal  of  the  ATP  is  to  promote  economic  growth  by  working  with  industry  to 
develop  high-risk,  potentially  high-payoff,  enabling  technologies.  Implicit  in  this  goal 
is  the  understanding  that  the  ultimate  payoff — economic  growth — will  follow  the  in- 
troduction of  new  products  and  processes  after  completion  of  the  ATP-sponsored 
R&D.  Since  the  ATP  is  a  new  program,  most  of  its  projects  are  still  very  much  in 
the  research  or  pre- product  development  phase.  Nevertheless,  several  of  the  ATP 
projects  are  already  producing  breakthrough  technologies  and  tangible  benefits. 

Examples  of  breakthrough  technologies  being  developed  with  the  help  of  the  ATP 
are: 

•  ion  implantation  to  enable  significant  productivity  improvement  in  the  U.S. 
semiconductor  industry; 

•  technology  to  produce  revolutionary  true-green  light-emitting  diodes  provides 
high  capacity  solutions  in  optical  storage  and  communications,  and  applications  in 
flat  panel  displays; 
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•  special  optical  crystals  that  will  vastly  increase  the  number  of  signals  that  can 
be  transmitted  in  fiber  optic  communications;  and 

•  prosthetic  tissue  woven  like  cloth  to  form  biodegradable  implants  may  serve  as 
a  matrix  on  which  the  body's  own  cells  could  grow  to  replace  damaged  tissues. 

Other  tangible  benefits  of  the  ATP  program  are: 

•  Promoting  industry  alliances.  Tne  ATP  is  encouraging  industry  to  form  coopera- 
tive R&D  ventures  for  large  projects.  Alliances  are  forming  among  competitors,  and 
among  customers  and  suppliers.  Sixty-one  of  ATP's  177  awards  nave  gone  to  joint 
ventures  and  most  or  all  of  these  were  formed  specifically  for  the  ATP  project.  In  ad- 
dition, there  are  myriad  informal  alliances  ana  subcontractor  arrangements  in  both 
single  applicant  and  joint  venture  projects. 

Question  4C.  What  would  be  the  impact  on  NIST  if  it  faced  a  flat  budget  profile 
over  the  next  few  years? 

Answer  4C.  The  majority  of  ATP  funds  are  committed  to  focused  program  areas, 
established  in  concert  with  industry,  that  concentrate  support  on  major  research  and 
business  goals  in  key  technologies  over  a  period  of  several  years.  ATP-focused  pro- 
grams generally  require  a  number  of  independent  R&D  projects  that  complement  and 
reinforce  each  other.  Each  program  area  sponsors  a  series  of  competitions  specific  to 
that  area.  The  ATP  already  has  announced  11  focused  programs  in: 

•  Tools  for  DNA  Diagnostics 

•  Catalysis  and  BioCatalysis  Technologies 

•  Materials  Processing  for  Heavy  Manufacturing 

•  Motor-Vehicle  Manufacturing 

•  Advanced  Vapor-Compression  Refrigeration 

•  Component-Based  Software 

•  Digital  Video  in  Information  Networks 

•  Digital  Data  Storage 

•  Information  Infrastructure  for  Health  Care 

•  Manufacturing  Composite  Structures,  and 

•  Computer-Integrated  Manufacturing  for  Electronics 

Focused  programs  are  developed  based  on  suggestions  from  industry  submitted  in 
"white  papers, '  workshops,  conferences  and  other  mechanisms  to  select  those  areas 
with  the  greatest  potential  for  economic  benefit  to  the  United  States,  and  to  reach 
a  consensus  on  the  specific  R&D  and  business  goals  to  be  set  for  each  program. 

A  flat  budget  would  essentially  eliminate  future  focused  programs  from  being 
launched,  retard  the  ability  to  fully  support  the  programs  already  launched,  and  pos- 
sibly cause  ATP  to  terminate  ongoing  programs.  It  would  also  cause  industry  to  back 
away  from  the  planning  process  since  there  is  no  incentive  to  promote  specific  invest- 
ments. Most  importantly,  fiat  funding  at  the  current  level  would  destroy  the  momen- 
tum we  have  built  in  tackling  and  defeating  well-recognized  high-risk  barriers  in 
many  industries  in  a  time  frame  which  clearly  establishes  U.S.  industry  leadership. 
As  the  research  focus  of  companies  becomes  properly  focused  on  nearer  term,  product- 
oriented  objectives  in  the  face  of  brutal  global  competitiveness,  the  ability  to  sustain 
high-risk  enabling  research  is  one  of  the  keys  to  future  growth,  and  the  ATP's  role 
in  sustaining  this  type  of  research  will  be  greatly  diminished  under  fiat  funding. 

Question  4D.  What  would  be  the  impact  on  NIST,  and  federal  technology  policy, 
if  the  ATP  were  eliminated? 

Answer  4D.  The  immediate  impact  on  NIST  would  be  the  elimination  of  about  135 
positions.  This  includes  ATP  program  staff  and  scientists  and  engineers  involved  in 
related  laboratory  support.  In  terms  of  the  federal  technology  policy,  ATP  represents 
a  critical  part  of  the  federal  government's  R&D  budget.  It  is  the  only  portion  dedi- 
cated to  the  development  of  early-stage,  precompetitive  civilian  technologies.  Elimi- 
nation of  ATP  would  destroy  progress  made  in  encouraging  far-looking,  risk-sharing 
research  and  development  of  new  enabling  technologies. 

Industry's  reluctance  to  pursue  long-term  high-risk  research  and  development  of 
enabling  technologies  is  well  documented,  as  is  the  need  for  such  technologies  to  fuel 
future  economic  growth.  The  ATP  has  proven  to  be  an  effective  mechanism  for  en- 
couraging companies  to  look  farther  out  onto  the  technology  horizon.  The  ATP  would 
be  discarded,  even  though  it  is  working. 

Elimination  of  the  ATP  would  destroy  momentum  created  for  a  new  type  of  indus- 
try-led, industry,  government,  university  partnership;  a  partnership  with  appropriate 
roles,  appropriate  goals,  and  exciting  prospects  for  U.S.  economic  growth. 

Government  and  industry  have  already  made  substantial  commitments  to  the  ATP 
program.  Its  demise  would  show  the  government  to  be  a  capricious,  unreliable  part- 
ner. 

Question  5.  Many  call  the  ATP  an  example  of  "industrial  policy"  where  the  gov- 
ernment, through  awarding  grants,  picks  winners  and  losers  among  technologies.  Do 
you  think  that  the  ATP,  as  well  as  similar  grant  programs,  represent  industrial  pol- 
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icy?  Is  it  your  view  that  the  federal  government,  rather  than  the  marketplace, 
should  determine  which  high-tech  ventures  are  funded  and  which  are  not? 

Answer  5.  ATP  is  industry -oriented.  While  government  provides  the  catalyst — and 
in  fnany  cases,  critical  technical  support — industry  conceives,  manages,  and  executes 
each  ATP  project.  Industry  proposals  are  based  on  the  private  sector's  understanding 
of  market  trends  and  future  opportunities.  All  projects  are  selected  on  the  basis  of 
both  technical  and  business  merit  through  a  fair  and  rigorous  competition  that 
draws  on  both  government  and  private  sector  expert  reviewers. 

It  remains  ^hionable  to  talk  about  "picking  winners  and  losers."  That  phrase 
truly  yields  more  heat  than  light.  In  one  sense,  "picking  winners  and  losers'  is  the 
old  way  of  setting  federal  R&D  priorities.  The  federal  government  long  ago  picked 
agriculture,  aeronautics,  space,  energy  and  health.  The  whole  point  of  the  ATP  is  to 
maximize  economic  impact  by  letting  industry's  ideas — backed  up  by  their  financial 
commitment — determine  what  is  funded.  That  is  the  new  concept  in  federal  R&D 
that  is  embodied  in  the  ATP. 

Suggesting  that  programs  like  the  ATP  pick  winners  and  losers  also  underrates  the 
tremendous  efforts  of  our  industries.  Consider  what  it  really  takes  for  a  company  to 
make  a  winner  in  the  market:  product  development,  manufacturing  and  production, 
global  marketing  and  sales,  distribution  and  service  systems.  All  of  these  jobs  belong 
to  industry,  ana  ATP  is  doing  none  of  them.  ATP's  job  is  to  cost-snare  the  high-risk, 
enabling  R&D  that  is  upstream  of  product  development,  creating  new  opportunities 
for  companies  to  pursue. 

The  acid  test  is  simple:  ask  any  ATP  participant  what  it  will  take  to  launch  a  suc- 
cessful product  in  the  marketplace  beyond  the  work  being  performed  with  govern- 
ment-provided funding.  Their  own  investments  will  always  be  substantialiy  larger 
than  the  government's  relatively  small  cost-shared  funding.  And  that  added  invest- 
ment comes  not  from  the  ATP,  out  from  the  private  sector. 

Question  6.  Some  have  said  that  the  ATP  amounts  to  a  government  subsidy  for 
U.S.  industry  that  is  not  different  that  the  European  Airbus-type  subsides  that 
GATT  was  intended  to  curb.  How  do  you  respond  to  their  criticism? 

Answer  6.  The  Advanced  Technology  Program  is  not  a  government  subsidy.  The 
ATP  is  a  rigorously  competitive  program  which  invests  in  cost-shared  research  by  in- 
dividual companies  or  industry-led  joint  ventures.  Industry  contributes  its  own  re- 
sources to  the  project  by  matching  or  exceeding  the  federal  investment.  The  sole  aim 
is  to  develop  nign-risk,  potentially  high-payoff  enabling  technologies  that  otherwise 
would  not  oe  pursued  at  all  or  in  the  same  market-critical  time  frame  because  of 
technical  risks  and  other  obstacles  that  discourage  private -sector  investment.  These 
other  obstacles  include  long  pay-back  horizons,  or  anticipated  returns  that  are  dis- 
tributed so  that  individual  firms  or  specific  industrial  sectors  are  reluctant  to  invest. 

The  ATP  does  not  invest  in  product  development,  manufacturing  and  production, 
global  marketing  and  sales,  distribution  and  service  systems.  All  of  these  jobs  belong 
to  industry,  and  ATP  is  doing  none  of  them.  ATP's  job  is  to  cost-share  the  high-risk, 
enabling  R&D  that  is  upstream  of  product  development,  creating  new  opportunities 
for  companies  to  pursue. 

ATP  is  industry -oriented.  While  government  provides  the  catalyst — and  in  many 
cases,  critical  technical  support — industry  conceives,  manages,  and  executes  each 
ATP  project.  Industry  proposals  are  based  on  the  private  sector's  understanding  of 
market  trends  and  future  opportunities.  All  projects  are  selected  on  the  basis  of  both 
technical  and  business  merit  through  a  fair  and  rigorous  competition  that  draws  on 
both  government  and  private  sector  expert  reviewers. 

Question  7.  It  has  been  argued  that  any  national  strategy  for  making  U.S.  indus- 
try more  competitive  must  include  antitrust  reform,  product  liability  reform,  tax  in- 
centives, and  effective  enforcement  of  existing  trade  agreements.  Do  you  agree  with 
that  assessment? 

Answer  7.  We  need  all  of  them. 

The  Clinton  Administration  is  pursuing  a  four-part  competitiveness  strategy  em- 
phasizing skills  and  training,  increasing  our  rate  of  private  investment,  opening 
world  markets,  and  promoting  technological  innovation.  All  of  the  issues  raised  in 
your  question  are  vital  parts  of  our  competitiveness  strategy. 

Our  strategy  recognizes  that  there  is  no  "one  size  fits  all '  formula  for  ensuring  that 
our  companies  lead  the  world  in  innovation.  We  are  addressing  the  broad  range  of 
factors  that  affect  our  companies'  ability  to  develop  technology,  turn  innovations  into 
products  and  services,  and  bring  them  to  global  markets.  These  issues  include  capital 
availability,  strengthening  intellectual  property  protection,  reforming  regulatory  bar- 
riers to  innovation,  and  reducing  Cold  War  export  controls. 

Each  of  the  four  pillars  of  our  competitiveness  strategy — skills,  investment,  trade, 
and  innovation — are  important  to  our  nation's  long-term  economic  growth,  and  each 
cannot  serve  as  substitutes  for  another,  For  example,  the  business  environment  and 
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trade  elements  listed  in  your  question  deal  with  different  problems  from  those  ad- 
dressed by  the  technology  infrastructure  initiatives  of  the  Department  and  the  Ad- 
ministration. In  particular  ,  tax  incentives  are  not  an  effective  substitute  for  the  ATP 
because  they  do  not  address  the  barriers  to  high-risk  research  and  development  of 
enabling  technologies. 

Question  8.  NIST  supports  seven  regional  Manufacturing  Technology  Centers,  as 
well  as  smaller  technology  transfer  centers,  to  help  small-  and  medium-sized  manu- 
facturing plants  modernize  their  operations.  How  effective  have  these  centers  been 
in  assisting  these  businesses?  Can  you  provide  any  specific  examples  of  businesses 
that  have  been  helped  by  the  centers? 

Answer  8.  Having  a  nationwide  system  managed  through  NIST  offers  the  centers 
a  system-wide  array  of  supporting  services  and  information  resources — and  discour- 
ages duplication  of  effort.  As  conduits  to  MEP  client  companies,  the  centers  can  in- 
crease the  depth  and  breadth  of  expertise  readily  available  to  local  firms. 

As  the  client  companies  become  more  competitive,  their  prospects  for  long-term 
growth  improve.  So  do  opportunities  for  retaining  existing  jobs,  creating  new  high- 
skill,  high-wage  jobs  and  reaping  economic  benefits  related  to  maintaining  America's 
value-added  manufacturing  industry,  and  additional  service  industry  jobs  needed  to 
support  that  manufacturing  base. 

In  1993,  fewer  than  1  in  20  smaller  manufacturers  were  located  within  the  service 
areas  of  the  seven  federally  sponsored  extension  centers.  Since  then,  dramatic 
progress  has  been  made.  Now,  44  MEP  centers  are  operating  or  are  preparing  to  open 
their  doors  in  32  states.  Those  non-profit  centers  employ  professional  engineers  and 
others  with  manufacturing  or  business  experience  who  are  opening  their  doors  to  in- 
formation and  expertise  for  small  manufacturers. 

Severed  examples  of  businesses  that  have  been  helped  by  the  Centers  are  attached. 

Question  9.  Assume  that  I  have  a  small  manufacturing  plant  in  Montana  with 
outdated  equipment  and  practices.  How  would  I  seek  help  from  the  Manufacturing 
Technology  Centers?  Would  you  take  me  through  the  bureaucratic  process,  step-by- 
step? 

Answer  9.  There  is  no  manufacturing  extension  center  located  in  Montana,  cur- 
rently. However,  NIST  MEP  has  been  working  with  a  representative  from  Montana 
State  University  and  with  the  State's  Science  and  Technology  Advisor  on  developing 
plans  for  better  serving  the  state's  small  manufacturing  base  in  the  future.  Montana 
received  funding  and  assistance  through  NIST  MEP's  State  Technology  Extension 
Program  in  1991  in  order  to  develop  a  strategic  plan  and  overall  assessment  of  the 
state's  small  manufacturers'  needs.  It  is  hoped  that  Montana  will  be  among  the  states 
submitting  a  proposal  in  the  next  NIST  MEP  solicitation  for  manufacturing  exten- 
sion centers. 

In  any  state  where  there  is  an  existing  center,  assistance  from  that  manufacturing 
extension  center  is  only  a  phone  call  away.  Because  centers  typically  partner  with 
and  are  networked  through  a  variety  of  other  public  and  private  sector  organiza- 
tions— including  manufacturing-related  trade  associations.  Small  Business  Develop- 
ment Centers,  community  and  technical  colleges,  and  economic  developers,  the  cen- 
ter's phone  number  and  basic  information  about  the  center  is  often  available  through 
these  organizations. 

But,  very  often,  even  picking  up  the  phone  is  not  necessary.  That's  because  MEP 
manufacturing  extension  centers  are  actively  contacting  and  calling  on  small  manu- 
facturing firms  to  familiarize  the  firms  with  services  available  to  them  and  to  start 
developing  a  substantive  working  relationship.  Most  centers  also  hold  workshops  and 
seminars  on  manufacturing  techniques  and  technologies,  using  mailings  to  both  cus- 
tomer and  non-customer  firms  to  notify  them.  In  addition,  many  centers  indicate  that 
they  receive  phone  calls  from  firms  through  word-of-mouth  referral  from  satisfied 
small  firm  customers. 

Regardless  of  how  it's  made,  once  contact  between  a  firm  and  a  center  is  estab- 
lished, work  begins.  There  is  NO  bureaucratic  process  to  be  undertaken;  no  forms  to 
be  filled  out  by  a  firm  in  order  for  assistance  to  be  provided.  Manufacturing  exten- 
sion centers  are  not  federal  government  agencies,  but  not-for-profit  organizations  de- 
signed to  serve  small  manufacturers.  Their  goal  is  to  overcome  barriers  to  firms 
knowing  about  and  using  technologies  and  information,  not  add  to  those  barriers. 
And,  assistance  is  available  to  ALL  small  manufacturers  located  in  the  centers'  serv- 
ice region. 

Assistance  provided  by  the  center  depends  on  the  needs  expressed  by  the  firm.  In 
some  cases,  that  assistance  may  begin  by  helping  the  company  address  a  specific, 
short-term  project  or  solve  an  immediate  problem.  In  other  cases,  assistance  may 
begin  with  the  center  conducting  an  overall  assessment  of  the  firm's  operations.  These 
assessments  identify  opportunities  for  improvement  within  the  firm.  Manufacturing 
center  staff  help  firms  prioritize  steps  needed  to  implement  those  improvements,  often 


120 

bringing  in  existing  public  and  private  sector  resources  that  have  additional  needed 
expertise. 

Centers  DO  ask  companies  for  help  in  evaluating  and  measuring  the  impact  that 
center  services  have  on  firm  performance.  This  bottom-line  feedback  is  important  for 
centers  to  track  their  effectiveness,  and  for  centers  to  report  their  results  to  state  and 
federal  sponsors.  Companies  provide  only  results  that  they  feel  are  attributable  to 
their  interaction  with  the  manufacturing  extension  center. 

Question  10.  I  understand  that  the  Administration  plans  to  develop  a  network  of 
100  Manufacturing  Technology  Centers  by  the  year  1997.  Is  that  still  the  Adminis- 
trations plan  and,  if  so,  where  will  you  get  the  money  for  it? 

Answer  10.  Yes,  it  still  is  the  Administration's  plan  to  develop  a  network  of  100 
Manufacturing  Technology  Centers  by  1997.  We  will  seek  appropriate  funding 
through  the  appropriations  process  and  through  matching  Center  contributions. 


Questions  asked  by  Senator  Burns  and  Answers  Thereto  By  Dr.  Baker 

Question  1.  Dr.  Baker,  what  is  the  status  of  the  National  Weather  Service's  mod- 
ernization effort?  What  is  the  status  of  the  modernization  plan;  what  is  your  ex- 
pected completion  date;  and  how  much  needs  to  be  done  before  completion? 

Answer  1.  See  response  to  Question  it9  submitted  to  Secretary  Brown. 

Question  2.  Dr.  Baker,  what  is  the  status  of  the  training  activities  that  the  NWS 
is  conducting  to  enable  Weather  Service  personnel  to  effectively  use  the  new  radar 
and  weather  data  processing  technologies/ 

Answer  2.  The  National  Weather  Service  (NWS)  has  dramatically  increased  its 
training  activities  to  prepare  its  workforce  to  effectively  operate  and  maintain  the 
new  technology  systems  such  as  NEXRAD,  ASOS,  and  AWlPS. 

The  NWS  has  nearly  doubled  the  number  of  classes  at  the  NWS  Training  Center 
in  Kansas  City,  Missouri,  by  offering  courses  to  maintain  the  hardware  and  software 
for  the  new  technologies  and  job-specific  courses  tailored  to  the  duties  of  new  posi- 
tions in  the  modernized  NWS. 

The  NWS  conducts  training  at  state-of-the-art  training  facilities  in  Norman,  Okla- 
homa and  Boulder,  Colorado.  The  Operational  Support  Facility  in  Norman,  Okla- 
homa, provides  a  4-week  Operations  Training  Course  on  the  use  of  the  NEXRAD  and 
interpretation  of  products.  By  1996,  all  2000  NWS  meteorologists  and  hydrologists 
who  operationally  use  the  radar  in  Weather  Forecast  Offices  and  River  Forecast  Cen- 
ters across  the  country  will  have  completed  this  course. 

In  partnership  with  the  university  community,  the  NWS  has  established  the  Coop- 
erative Program  for  Operational  Meteorology,  Education  and  Training  (COMET)  as 
part  of  the  University  Corporation  for  Atmospheric  Research  in  Boulder,  Colorado. 
COMET  fosters  partnerships  between  the  academic  community  and  NWS  offices  for 
education  of  the  Science  and  Operations  Offtcers  (SOOs)  and  for  small  joint  apolied 
research  and  training  projects  focused  on  operational  weather  forecast  problems. 
COMET  also  produces  highly  interactive,  computer-based  learning  materials  that  are 
used  by  the  SOOs  to  help  educate  the  entire  NWS  workforce  on  the  latest  scientific 
understandings  now  possible  with  the  new  modernization  technologies. 

Question  3.  Public  Law  102-567  requires  that  the  Secretary  of  Commerce  certify 
that  there  will  be  no  degradation  in  service  before  any  weather  office  may  be  closed 
or  consolidated.  If  Congress  were  to  eliminate  this  certification  requirement,  what 
would  be  the  impact  on  (a)  the  cost  of  the  modernization  activities  and  (b)  the 
public's  interest  in  continuous  quick  and  accurate  weather  warnings  and  forecasts? 

Answer  3.  The  Administration  is  not  advocating  full  repeal  of  Title  VII  of  Public 
Law  No.  102-567,  the  Weather  Service  Modernization  Act.  As  part  of  the  Vice  Presi- 
dent's National  Performance  Review  and  the  Reinventing  Government  initiative,  the 
Administration  is  looking  at  ways  to  streamline  the  certification  process  to  reduce  un- 
necessary costs.  We  are  currently  reviewing  different  options  and  expect  to  have  a  rec- 
ommendation to  forward  to  the  Vice  President  for  review  shortly.  Examples  of  pos- 
sible streamlining  measures  include:  (1)  elimination  of  the  current  requirement  that 
each  certification  be  published  for  a  60-day  comment  period,  and  (2)  elimination  of 
the  mandatory  requirement  for  liaison  officers  in  every  service  area. 

In  summary,  the  effect  of  streamlining  the  transition  process  would  be  to  reduce 
costs  in  fiscal  year  1996  and  beyond.  The  estimate  of  savings  (budget  authority)  re- 
sulting from  such  streamlining  totals  $27.9  million  for  ftscal  years  1996  through 
2000.  This  reduction  would  result  from  significantly  shortening  the  time  between 
when  the  National  Weather  Service  can  assure  no  degradation  from  an  operational 
standpoint,  and  the  Secretary  actually  transmits  the  certification  to  Congress.  If  Con- 
gress were  to  repeal  Title  VI I  entirely,  it  is  estimated  that  at  least  $35.1  million  could 
he  saved  between  FY  1996  and  the  end  of  the  transition  period. 
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Question  4.  Is  the  ongoing  installation  of  the  new  NEXRAD  radars  on  schedule 
and  within  budget  so  faiv 

Answer  4.  Yes,  the  NEXRAD  program  is  on  schedule  and  within  budget.  By  the 
end  of  fiscal  year  1995,  133  out  of  164  triagency  Next  Generation  Weather  Radars 
(NEXRAD)  will  have  been  deployed.  The  remaining  systems  are  scheduled  for  instal- 
lation in  fiscal  year  1996. 

Question  5.  Ik)  you  believe  that  currently  planned  NEXRAD  radar  coveragp  is 
adequate  and  will  safely  address  what  is  necessary  to  be  able  to  forecast  the  na- 
tion s  weather? 

Answer  5.  Because  of  public  concerns  about  the  adequacy  of  radar  coverage  in  the 
modernized  NWS,  the  Secretary  of  Commerce  commissioned  an  independent  study  by 
the  National  Academy  of  Science's  National  Research  Council  (NRC)  in  October 
1994.  On  November  4,  1994,  comments  were  requested  from  the  public  on  service 
areas  where  concerns  have  been  expressed  that  modernization  actions  taken  by  the 
NWS  could  degrade  existing  weather  services.  Over  67,000  comments  were  received 
by  NWS  and  forwarded  to  the  NRC.  The  comment  period  closed  on  January  3,  1995, 
and  a  total  of  32  areas  of  concern  were  identified.  A  Federal  Register  notice  listing 
these  areas  of  concern  was  published  on  February  23,  1995. 

The  NRC  is  currently  conducting  an  independent  scientific  assessment  of  proposed 
NEXRAD  radar  coverage  and  consolidation  of  field  oflices  in  terms  of  the  no  deg- 
radation of  service"  requirement  of  Public  Law  No.  102-567.  In  conducting  this 
study,  the  NRC  will  consider  public  comments  about  NWS  modernization  and  estab- 
lish criteria  for  identifying  service  areas  where  the  decommissioning  of  existing  ra- 
dars could  degrade  service.  The  NRC  will  document  its  findings  and  recommenda- 
tions in  a  report  to  the  Secretary  of  Commerce,  expected  in  May  1995. 

Taking  into  account  public  comments  received,  the  Secretary  of  Commerce  will 
then  apply  the  NRC's  criteria,  plus  applicable  modernization  criteria  previously  en- 
dorsee! oy  the  NRC,  to  the  32  areas  of  concern  that  were  identified  as  a  result  of  the 
public  com.ments.  The  Secretary  will  identify  at  what  locations,  if  any,  actions  to  de- 
commission a  radar,  or  to  close,  consolidate,  relocate,  or  automate  a  field  office  are 
not  likely  to  satisfy  the  "no  degradation  of  service"  requirement  of  Public  Law  No. 
102-567.  The  Secretary  will  report  his  findings  and  recommendations,  including  any 
necessary  adjustments  to  the  NWS  modernization  plan,  to  the  Committee  on  Com- 
merce, Science,  and  Transportation  of  the  Senate  and  the  Committee  on  Science  of 
the  House  of  Representatives.  The  estimated  time  frame  for  this  report  is  Fall  1995. 

Even  after  the  above  study  and  report  have  been  completed,  the  Secretary  must  still 
certify  "no  degradation  of  service"  before  NWS  offices  can  be  closed,  consolidated,  re- 
located, or  automated. 

Question  6.  There  are  some  who  contend  that  the  National  Weather  Service  needs 
to  add  about  6  to  7  more  NEXRADs  to  provide  full  radar  coverage  without  any  gaps. 
Would  you  comment  on  this? 

Answer  6.  See  response  to  Question  #5  above. 

Question  7.  I  unaerstand  that  the  Advanced  Weather  Interactive  Processing  Sys- 
tem (AWIPS)  will  allow  the  forecasters  for  the  first  time  to  view  and  analyze  inte- 
grated radar,  satellite,  and  ground  station  data.  What  impact  will  this  new  system 
nave  on  weather  forecasting;  How  reliable  has  AWIPS  been  in  actual  service  and 
can  it  be  depended  on  to  provide  actual  working  forecasters  with  the  data  that  they 
need  to  do  their  jobs? 

Answer  7.  AWlPS  will  dramatically  increase  the  accuracy  and  reliability  of  short- 
term  warning  and  forecast  services,  much  as  the  advanced  observing  technologies 
(e.g.,  NEXRAD)  have  done.  Satellite  imagery,  radar  imagery,  surface  and  upper  air 
observations,  and  model  output  will  be  integrated  within  a  single  workstation.  This 
integrated  environment  will  for  the  first  time  provide  a  consistent,  high-quality  rep- 
resentation of  the  state  of  the  atmosphere  for  forecast  and  warnings  purposes.  In  ad- 
dition, the  local  dissemination  capabilities  of  AWIPS  will  improve  our  ability  to  pro- 
vide warnings  and  forecasts  to  the  emergency  management  community  and  the 
media.  Development  activities  will  continue  through  fiscal  year  1996  ana  a  nation- 
wide deployment  is  planned  to  begin  in  fiscal  year  1997. 

AWIPS-like  prototypes  developed  at  NOAA's  Forecast  Systems  Laboratory  have 
been  used  operationally  in  Denver,  Colorado,  since  1987  ana  in  Norman,  Oklahoma, 
since  1991.  These  prototypes  have  been  proven  to  be  extremely  reliable.  Our  extensive 
experience  with  AWIPS-like  prototypes  and  future  testing  with  AWIPS  developmental 
systems  will  provide  the  necessary  assurance  that  forecasters  will  have  the  data  they 
need  to  do  their  job. 

Question  8.  The  new  satellite,  radar,  and  surface  observing  technologies  will 
produce  substantially  more  data  than  Weather  Service  employees  have  had  to  deal 
with  in  the  past.  One  of  the  things  AWIPS  was  designed  to  address  was  this  tidal 
wave  of  new  data.  Will  AWIPS  be  useful  in  being  able  to  filter  and  manipulate  this 
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flood  of  new  data?  In  your  demonstrations  of  AWIPS,  do  the  forecasters  find  that 
AWIPS  turns  the  data  into  meaningful  knowledge  for  the  forecasters? 

Answer  8.  While  NWS  forecasters  will  have  access  to  a  great  deal  more  data  in 
the  modernized  Weather  Forecast  Office,  for  the  first  time  these  data  will  be  available 
in  an  integrated  workstation  environment.  On  a  single  display,  a  forecaster  will  be 
able  to  view  numerous  data  sets  simultaneously.  In  addition,  the  full  suite  of  defined 
AWIPS  capabilities  will  provide  the  productivity  tools  to  enable  the  forecaster  to  per- 
form data  filtering  and  manipulation. 

Forecasters  using  the  AWlPS  prototypes  at  Denver  and  Norman  have  found  that 
the  capability  to  deed  with  satellite  and  radar  imagery,  observational  data,  and 
model  guidance  graphics  on  the  same  workstation  allows  a  much  more  successful  in- 
tegration of  these  data  types  into  their  evaluation  of  current  and  expected  atmos- 
pheric conditions.  Visible  evidence  of  phenomena  suggested  by  model  guidance  can 
oe  provided  by  satellite  or  radar  data.  Used  in  tandem,  the  combination  of  data  from 
numerous  sources  dramatically  improves  the  forecasters'  ability  to  understand  cur- 
rent and  future  weather  conditions  to  provide  more  accurate  forecasts  and  warnings. 

Question  9.  Dr.  Baker,  I  realize  that  you  cannot  comment  directly  on  the  Presi- 
dent's FY96  budget  submission  expected  next  week.  However,  let  me  ask  you  this: 
if  NOAA  were  to  receive  in  FY96  the  same  funding  level  that  it  received  for  FY95, 
what,  in  your  opinion,  would  be  the  resulting  impact  on  your  programs  and  em- 
ployee levels? 

Answer  9.  If  Congress  provides  NOAA  with  a  "flat"  budget,  we  would  review  all 
of  our  programs  for  decreases,  but  at  this  time  we  do  not  have  any  specific  programs 
so  identified. 

A  flat  budget  could  impact  areas  such  as  National  Weather  Service  offices,  fisheries 
and  research  labs  which,  in  turn,  would  require  adverse  personnel  actions  such  as 
Reductions-in-Force  (RIFs)  or  furlough  of  NOAA  employees. 

Also,  both  the  NWS  systems  and  our  current  suite  of  environmental  satellites, 
which  provide  the  basis  for  accurate  weather  forecasts  and  the  local  weather  broad- 
casts, would  be  negatively  impacted.  These  major  system  areas  are  extremely  vulner- 
able in  any  reduction 

exercise  as  they  represent  long-term  capital  investments  and  their  funding  is 
based  on  contracts  and  firm  schedules. 

Question  10.  Dr.  Baker,  I  understand  that  the  new  Automated  Surface  Observing 
System  (ASOS)  will  dramatically  reduce  the  number  of  personnel  needed  to  perform 
weather  observations.  However,  in  the  past  year,  we  nave  heard  reports  that,  in 
demonstrations,  ASOS  installations  have  had  problems  so  severe  that  NOAA  and 
the  National  Weather  Service  have  halted  further  ASOS  installations  until  these 
problems  can  be  resolved.  What  was  the  exact  nature  of  these  problems?  Can  they 
be  fixed?  What  will  be  the  cost  and  schedule  impacts  on  installing  the  ASOS  units? 

Answer  10.  The  National  Weather  Service  did  not  halt  installations  of  ASOS  sys- 
tems, but  rather  temporarily  delayed  commissioning  of  ASOS  units  last  fall.  After 
conducting  a  readiness  review  in  March  of  this  year,  the  NWS  has  resumed  commis- 
sioning in  April  1995.  Under  the  current  plan,  10-20  ASOS  commissionings  are  ex- 
pected during  the  next  60  days.  The  commissioning  rate  is  planned  to  increase  to  25 
to  30  per  month  from  July  1995  onward. 

ASOS  commissionings  were  temporarily  halted  in  order  to  allow  for  the  correction 
of  deficiencies  in  a  number  of  sensors  for  which  modifications  by  the  contractor  were 
underway  and  to  enable  the  buildup  of  an  adequate  reserve  of  logistics.  Commission- 
ing is  resuming  because  a  majority  of  the  required  sensor  modifications  will  be  field- 
ed shortly  and  the  required  logistics  are  now  at  a  manageable  level. 

No  significant  cost  or  schedule  impacts  were  incurred  from  the  temporary  delay 
in  conmiissioning. 

Question  11.  There  are  some  suggestions  that,  while  the  ASOS  has  been  meeting 
its  specifications,  those  specifications  are  just  not  enough  to  guarantee  that  ASOS 
can  take  the  place  of  trained  human  observers.  How  would  you  respond  to  these  as- 
sertions? 

Answer  11.  ASOS  was  never  intended  as  the  sole  source  of  surface  weather  data. 
Pursuant  to  a  1988  Memorandum  of  Agreement  between  the  Federal  Aviation  Ad- 
ministration (FAA)  and  the  NWS,  ASOS  was  not  designed  to  provide  all  measure- 
ments that  are  important  to  aviation.  It  was  understood  that  there  would  be  a  con- 
tinuing need  to  "augment"  ASOS  observations  with  human  observers  until  the  ASOS 
data  could  be  supplemented  by  products  derived  from  other  remote  automated  sys- 
tems (e.g.,  satellite  cloud  products,  NEXRAD,  and  lightning  data  network  products). 
Efforts  to  develop  these  additional  data  products  are  underway.  ASOS  observations 
will  continue  to  be  "augmented"  by  human  observers,  at  those  sites  required  by  the 
aviation  community,  until  the  additional  data  products  are  available  and  their  use 
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is  fully  understood.  The  exact  combination  of  NWS,  FAA,  and  contract  observers  re- 
quired in  the  immediate  future  is  still  being  determined. 

Question  12.  Dr.  Baker,  in  our  efTort  to  reduce  the  federal  deficit,  we  are  con- 
stantly looking  for  federal  programs  that  could  be  more  cost-effectively  provided  by 
the  private  sectors.  At  NO/VA,  particularly  within  the  Weather  Service,  are  there 
any  areas  that  you  believe  can  be  "privatized"? 

Answer  12.  See  response  to  Question  ^10  submitted  to  Secretary  Brown. 

Question  13.  In  the  past,  the  procurement  of  new  "GOES"  weather  satellites  was 
plagued  by  technical  problems,  cost  overruns,  and  schedule  delays.  However,  it 
would  appear  those  problems  are  now  behind  you.  What  is  the  current  status  of  the 
GOES  program  and  what  lessons  did  NOAA  and  NASA  learn  from  the  past  prob- 
lems about  satellite  procurement? 

Answer  13.  Since  the  GOES  program  was  restructured  in  1991,  all  of  the  signifi- 
cant technical  issues  have  been  resolved,  and  we  have  been  running  somewhat  ahead 
of  schedule  and  on-budget.  New  problems  are  being  dealt  with  expeditiously  as  they 
arise.  A  strong  NASA  I  NOAA  I  Contractor  team  is  now  in  place. 

From  the  procurement  problems  encountered  from  the  GOES  program,  NOAA  and 
NASA  have  learned: 

•  Never  to  conduct  a  new  development  program  in  series  with  an  ongoing  oper- 
ational program; 

•  Always  to  conduct  Phase  A  (technical  concept,  feasibility)  and  Phase  B  (engineer- 
ing definition)  studies; 

•  To  start  instrument  development  earlier  in  the  program;  and 

•  To  consider  a  separate  contract  for  the  instruments. 

GOES-I,  now  called  GOES  8,  was  successfully  launched  last  April  and  has  com- 
pleted on-orbit  checkout.  GOES-J  is  being  readied  for  a  May  19,  1995,  launch. 
GOES-K  flight  instruments  are  being  shipped  this  Spring  from  ITT  to  Space  Sys- 
tems/Loral for  integration  with  the  spacecraft.  GOES-K  will  be  ready  for  a  May  1996 
launch,  if  needed. 

Question  14.  What  is  the  status  of  the  Administration's  plan  to  merge  the  duplica- 
tive polar  orbiting  weather  satellite  programs  of  NOAA  and  the  Defense  Depart- 
ment? Has  the  Administration  settled  on  a  final  plan  for  convergence?  Will  the  DOD 
help  to  defray  some  of  the  costs  of  the  converged  system,  or  will  all  costs  be  borne 
by  NOAA? 

Answer  14.  The  Departments  of  Commerce  and  Defense  and  the  National  Aero- 
nautics and  Space  Administration  have  implemented  the  Administration's  plan  to 
merge  the  polar-orbiting  environmental  satellite  programs  of  NOAA  and  the  Defense 
Department  in  accordance  with  Presidential  Decision  Directive  NSTC-2,  signed  in 
May  1994. 

The  National  Polar-orbiting  Operational  Environmental  Satellite  System 
(NPOESS)  Integrated  Program  Office  (IPO)  was  established  on  October  3,  1994, 
under  NOAA  leadership.  The  ofpice  is  staffed  with  a  mix  of  personnel  from  the  three 
participating  agencies. 

Broad  organizational  policies  are  contained  in  the  triagency  Memorandum  of 
Agreement  which  has  been  agreed  to  by  the  Triagency  Steering  Committee  and  sub- 
mitted to  the  respective  departments  for  signature  by  the  agency  heads.  Final  ap- 
proval is  expected  imminently.  A  convergence  master  plan  (to  include  staffing,  orga- 
nizational management,  acquisition  strategy  and  baseline,  etc.)  will  be  completed 
within  6  months  of  the  reporting  date  of  the  triagency -approved  System  Program  Di- 
rector. 

An  acquisition  schedule  has  been  developed  and  the  IPO  is  currently  in  Phase  0 
(Concept  Exploration  and  Development)  of  the  process.  Prime  contractors  for  this 
phase  are  Lockheed  and  Martin  Marietta.  A  variety  of  support  contractors  and  Feder- 
ally Funded  Research  and  Development  Centers  assist  in  this  effort. 

The  Departments  of  Commerce  and  Defense  have  agreed  to  a  funding  profile  over 
the  term  1995-2000  that  provides  a  50 150  cost  share  basis  for  common  requirements. 
Agency-unique  requirements  will  be  an  individual  agency  responsibility  for  funding. 

Question  15.  Has  the  question  of  European  participation  in  the  new  converged 
polar  weather  satellite  system  been  settled?  What  is  the  status  of  negotiations? 
What  are  the  main  benefits  of  European  participation  in  terms  of  cost  and  perform- 
ance? 

Answer  15.  The  European  participation  in  the  new  converged  polar  system  is  still 
in  negotiation.  Currently,  NOAA  and  the  European  Organization  for  the  Exploitation 
of  Meteorological  Satellites  (EUMETSAT)  are  in  the  final  stages  of  negotiating  a 
Memorandum  of  Agreement  for  an  Initial  Joint  Polar  System  (UPS)  covering  cooper- 
ative efforts  between  now  and  the  time  of  the  new  converged  system.  This  IJPS  will 
transition  to  the  converged  system  in  the  mid  2000's  when  it  will  become  the  Joint 
Polar  System  (including  the  U.S.  Department  of  Defense).  While  the  IJPS  agreements 
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have  been  in  development  for  some  time,  they  have  been  recently  modified  to  accu- 
rately reflect  the  United  States  plans  for  convergence  so  that  this  IJPS  agreement  can 
serve  c^  the  basis  for  the  full  converged  system.  The  IJPS  agreement  is  projected  to 
be  finalized  this  summer  and  must  then  go  through  the  governmental  international 
agreement  final  approval  cycle.  As  part  of  defining  the  architecture  of  the  converged 
system,  EUMETSAT  has  provided  NOAA  their  requirements  in  a  format  compatible 
with  the  U.S.  format,  and  we  have  invited  them  to  participate  in  convergence  defini- 
tion activities.  These  technical  efforts  and  EUMETSAT's  execution  of  the  IJPS  agree- 
ment will  define  EUMETSAT's  exact  participation  in  the  converged  program.  The 
main  benefit  of  European  participation  in  the  U.S.  polar  program  is  the  provision 
of  a  satellite  in  the  operational  constellation  and  the  possible  sharing  of  the  develop- 
ment and  procurement  of  operational  sensors.  Based  on  the  convergence  study  com- 
pleted in  December  1993,  the  value  to  the  converged  program  of  the  European  partici- 
pation is  estimated  to  be  approximately  $400  million  over  the  life  of  the  program. 

Question  16.  The  Landsat  satellite  system  provides  images  of  the  Earth  that  are 
important  for  global  change  research,  land  use  planning,  mineral  exploration,  and 
many  other  uses.  However,  the  current  two  Landsats  flying  are  now  8  and  13  years 
past  their  design  lives  and,  in  1993,  a  replacement  satellite  (Landsat  6)  was  lost 
in  space.  The  future  of  Landsat  now  depends  on  the  development  of  Landsat  7, 
scheduled  for  launch  in  1997.  What  is  the  status  of  the  Landsat  7  procurement? 
What  can  you  share  with  us  about  the  legal  controversy  over  extending  the  contract 
of  the  current  Landsat  contractor? 

Answer  IG.The  Landsat  Program,  as  defined  by  Congress  in  1992  and  modified 
by  PresidenticU  Decision  Directive  / NSTC-3  in  May  1994,  is  managed  cooperatively 
by  NASA,  NOAA  and  the  U.S.  Geological  Survey  (USGS).  NASA  will  develop 
Landsat  7,  NOAA  will  operate  the  satellite,  and  USGS  will  provide  data  processing 
and  distribution  on  NOAA's  behalf,  as  well  as  provide  for  the  long-term  archiving 
of  the  data.  The  Landsat  7  spacecraft  is  being  built  by  Martin  Marietta  (now  Lock- 
heed-Martin) Astro  Space.  The  mission  instrument,  the  Enhanced  Thematic  Mapper 
-  Plus,  is  a  product  of  the  Hughes  Santa  Barbara  Research  Center.  Construction  of 
both  the  spacecraft  and  the  instrument  are  managed  under  contracts  with  the  NASA 
Goddard  Space  Flight  Center.  The  launch  of  Landsat  7  is  currently  planned  for  De- 
cember 1998.  Further  inquiries  concerning  the  status  of  the  procurement  of  Landsat 
7  should  be  directed  to  NASA's  Office  of  Mission  to  Planet  Earth. 

The  legal  controversy  over  the  extension  of  the  contract  with  the  current  Landsat 
contract  (EOSAT)  deals  with  the  issue  of  whether  the  Land  Remote  Sensing  Policy 
Act  of  1992  gave  the  Landsat  Program  Management  (i.e.,  the  Department  of  Com- 
merce (DOC))  statutory  authority  to  extend  the  current  DOC  /EOSAT  contract  for 
Landsat  operations  on  a  non-competitive  basis.  EOSAT  filed  an  action  in  the  U.S. 
District  Court  for  the  District  of  Columbia  seeking  a  determination  on  this  issue. 
DOC  and  EOSAT  have  filed  cross-motions  for  a  summary  judgment.  The  court  has 
indicated  that  it  will  issue  its  final  ruling  on  June  16,  1995.  under  court  order,  the 
EOSAT  contract  has  been  extended  to  June  30,  1995. 


Questions  asked  by  Senator  Holungs  and  Answers  Thereto  by  D.  James 

Baker 

Question  1:  Advanced  Weather  Interactive  Processing  System  (AWIPS).  The  Na- 
tional Research  Council  reports  that  "improved  information  systems  are  critical  to 
the  National  Weather  Service  (NWS)  Modernization  and  restructuring"  and  that  the 
key  component  of  those  systems  is  AWIPS.  Yet  despite  its  central  importance,  the 
schedule  for  AWIPS  implementation  continues  to  slip  further  and  further  behind  the 
other  components  of  modernization. 

Question  la:  How  has  the  recent  restructuring  of  the  AWIPS  program  affected 
program  cost  estimates  and  the  original  deployment  schedule? 

Amswer:  At  the  beginning  of  the  development  phase,  the  Estimate  at  Completion 
was  $474  million  including  all  contract,  support,  management,  and  related  program 
costs  through  nationwide  deployment.  Our  present  estimate  is  $525  million.  This  in- 
crease is  explained  by  extensions  of  the  system  requirements  and  a  proposed  re- 
structuring of  the  contract  to  allow  for  a  risk  reduced  schedule  of  incremental 
changes  and  a  design  system  that  will  evolve  as  technology  or  requirements  change. 

The  restructuring  will  cause  the  schedule  for  the  Key  Decision  Point  IV  to  enter 
the  Deployment  Phase  to  change  from  March  1996  to  March  1997.  The  final  sched- 
ule for  the  program  will  be  negotiated  with  PRC  as  part  of  the  ongoing  restructure 
modification.  We  are  assessing  the  opportunities  and  risks  associated  with  accelerat- 
ing the  Key  Decision  Point  IV  based  upon  our  expectation  that  the  AWIF^S  hard- 
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ware,  communications  services,  operating  system,  and  initial  hydrometeorological 
functions  will  be  mature  and  testea  by  October  1996. 

Question  lb:  What  is  the  status  of  the  AWIPS  systems  design?  Will  an  approved 
system  design  be  in  place  before  approval  of  any  further  contract  modification?  If 
not,  why  not? 

Answer:  The  AWIPS  system  design  will  be  completed  and  presented  at  a  final 
System/Subsystem  Design  Review  in  May  1995.  This  completes  the  updating  of  the 
preliminary  top-level  system  design  presented  in  November  1994.  We  expect  the  de- 
sign to  resolve  the  key  design  issues  that  necessitated  restructuring  of  the  AWIPS 
program. 

Tne  restructuring  modification  will  not  be  implemented  contractually  until  August 
1995.  Thus,  NOAA  will  leave  an  approved  design  in  place  prior  to  modifying  the 
contract  with  PRC.  Before  that  time,  small,  interim  modifications  will  be  made  to 
keep  other  critical  activities  on  track,  including  risk  reduction  and  prototyping  ac- 
tivities. 

Question  Ic:  what  role  will  the  Grovemment  play  in  the  development  of  AWIPS 
software?  What  steps  are  being  taken  to  strengthen  the  Government's  software  de- 
velopment processes  in  light  oi  the  1994  General  Accounting  Ofiice  report  citing  in- 
adequacies in  these  processes? 

Answer:  The  Government  will  design,  code,  and  document  the  hydrometeorological 
applications  software.  The  contractor  will  design  and  develop  all  of  the  system  soft- 
ware and  resources  and  will  integrate  the  Government-developed  code  into  the  final 
AWIPS  products.  This  restructure  change  is  based  on  a  recommendation  from  an 
indef>enaent  panel  of  Information  Technology  experts. 

In  response  to  the  GAO  report  (GAO/AIMD-95-24),  the  responsible  Government 
laboratories.  Forecast  Systems  Laboratory  (FSL)  and  Techniques  Development  Lab- 
oratory (TDL),  have  already  initiated  activities  to  strengthen  their  software-develop- 
ment processes.  FSL  has  implemented  a  peer-review  process  for  software  develop- 
ment and  has  increased  the  overall  efforts  on  configuration  management,  require- 
ments tracking,  and  coordination/integration  of  software  developed  by  multiple 
groups.  TDL  has  instituted  a  nine-step  software  development  process  with  check- 
points on  requirements,  design  functionality,  and  documentation  of  code.  Addition- 
ally, Government  software  developers  will  follow  the  overall  software  development 
plan  being  developed  by  the  AWtfS  contractor  that  includes  coding  and  documenta- 
tion standards  and  quality  assurance. 

Question  2:  Accurate  weather  observations  are  essential  to  ensure  aviation  safety. 
We  are  continuing  to  hear  concerns  expressed  by  pilots  and  the  aviation  community 
that  ASOS  simply  is  not  an  adequate  replacement  for  human  weather  observers 
both  in  terms  oi  accuracy  and  dependability. 

Question  2a:  what  is  the  status  of  ASOS  commissioning  temporarily  halted  and 
under  what  conditions  will  they  be  resumed? 

Answer:  ASOS  commissioning  was  temporarily  halted  because  of  insufficient  logis- 
tic support  and  deficiencies  in  a  number  of  sensors.  Since  then,  the  outstanding  oefi- 
ciencies  have  been  corrected  and  logistic  support  has  been  established.  Con- 
sequently, at  a  March  21,  1995  readiness  review  meeting,  NWS  decided  to  resume 
commissioning.  During  the  next  60  days,  10  to  20  sites  are  expected  to  be  conunis- 
sioned.  In  July,  the  commissioning  rate  will  increase  to  the  rate  of  30  sites  per 
month.  Commissioning  will  include  both  NWS  and  Federal  Aviation  Administration 
(FAA)  ASOS  sites. 

Question  2b:  What  steps  are  being  taken  by  the  NWS  to  address  the  wide  array 
of  user  concerns  that  are  oeyond  the  scope  of  the  ASOS  specifications? 

Answer:  It  is  recognized  that  some  of  the  industry  requirements  for  surface 
weather  observation  data  cannot  be  met  by  ASOS  in  its  current  state.  NOAA  is  in 
the  process  of  determining  the  best  way  to  meet  the  additional  requirements  levied 
by  industry.  NWS,  the  FAA,  and  the  aviation  community  are  jointly  involved  in  the 
ASOS  Aviation  Demonstration  that  began  on  February  16,  1995.  One  of  the  objec- 
tives of  the  demonstration  is  to  determine  the  best  way  to  meet  these  additional  in- 
dustry requirements.  Concurrently,  the  ASOS  Program  is  exploring  enhancements 
to  existing  sensors,  as  well  as  the  development  of  new  ones  in  order  to  obtain  fre- 
quently requested  data  that  is  not  now  provided  by  ASOS.  For  example,  initial  prod- 
uct improvement  efforts  are  underway  to  develop  an  ASOS  algorithm  for  sky  condi- 
tion during  fog  events,  as  well  as  improved  dew  point  and  present  weather  (drizzle, 
hail,  and  sleet)  sensors. 

Question  2a:  Does  the  NWS  plan  to  completely  replace  human  observers  with 
ASOS?  If  not,  specify  where  and  what  types  of  observers  (NWS,  FAA,  contractor, 
other)  are  to  remain. 

Answer:  No,  not  in  the  immediate  future.  ASOS  was  never  intended  as  the  sole 
source  of  surface  weather  data.  Pursuant  to  a  1988  Memorandum  of  Agreement 
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with  the  FAA,  ASOS  was  not  designed  to  provide  measurements  that  are  important 
to  aviation.  It  was  understood  that  there  would  be  continuing  need  to  "augment" 
ASOS  observations  with  human  observers  until  the  ASOS  data  could  be  supple- 
mented by  products  derived  from  other  remote  automated  systems,  e.g.,  satellite 
cloud  products,  NEXBAD,  and  lightning  data  network  products.  Efforts  to  develop 
these  additional  data  products  are  underway.  ASOS  observations  will  continue  to 
be  "augmented"  by  human  observers,  at  those  sites  required  by  the  aviation  commu- 
nity, until  these  additional  data  products  are  available  and  their  use  is  fully  under- 
stood. The  exact  combination  of  NWS,  FAA,  and  contract  observers  that  are  re- 
quired in  the  immediate  future  is  still  being  determined. 

Question  3:  Next  Generation  weather  Kadar  (NEXRAD).  I  understand  that  the 
National  Research  Council  has  an  ongoing  study  to  evaluate  the  adequacy  of 
NEXRAD  coverage  for  the  continental  United  States. 

— What  is  the  status  of  the  study  and  what  are  NWS  plans  for  addressing  any 
gaps  in  radar  coverage  that  the  stuay  mav  identify? 

Answer:  The  study  that  the  National  Academy  of  sciences  National  Research 
Council  (NRC)  is  conducting  is  an  independent  scientific  assessment  of  proposed 
NEXRAD  radar  coverage  and  consolidation  of  field  offices  in  terms  of  the  "no  deg- 
radation of  service"  requirement  of  Public  Law  102-567.  In  conducting  this  study, 
the  NRC  will  consider  public  comments  about  the  NWS  modernization  that  were  re- 
ceived during  a  60-day  public  comment  period  that  closed  on  January  3,  1995.  The 
NRC  will  also  establish  criteria  for  identifying  service  areas  where  the  decommis- 
sioning of  existing  radars  could  degrade  service.  The  NRC  will  document  its  findings 
and  recommendations  in  a  report  to  the  Secretary  of  Commerce,  which  is  due  in 
Mav  1995. 

Taking-into  account  public  comments  received,  the  Secretary  of  Commerce  will 
then  apply  the  NRC's  criteria,  plus  applicable  modernization  criteria  previously  en- 
dorsed by  the  NRC,  to  the  32  areas  of  concern  that  were  identified  as  a  result  of 
the  public  comments.  The  Secretary  will  identify  at  what  locations,  if  any,  actions 
to  decommission  a  radar  or  to  close,  consolidate,  relocate,  or  automate  a  field  office 
are  not  likely  to  satisfy  the  "no  degradation  of  service"  requirement  of  Public  Law 
102-567.  The  Secretary  will  report  the  findings  and  recommendations,  including  any 
necessary  adjustments  to  the  NWS  modernization  plan  to  ensure  no  degradation  of 
service.  These  recommendations  will  also  address  any  gaps  in  radar  coverage  based 
upon  the  NRC  study  criteria.  The  Secretary's  report  will  be  forwarded  to  the  Senate 
Committee  on  Commerce,  Science,  and  Transportation  and  the  House  Committee  on 
Science.  The  estimated  time  frame  for  this  report  is  Fall  1995. 

Question  4:  Weather  Service  Modernization.  What  do  you  see  as  the  most  signifi- 
cant risks  currently  facing  the  NWS  in  its  modernization  program  and  what  steps 
are  being  taken  to  manage  those  risks? 

Answer:  The  most  significant  risk  facing  the  NWS  modernization  is  inadeauate 
funding  and  FTE  ceilings  to  complete  the  modernization  expeditiously.  The  NWS  is 
in  the  midst  of  its  modernization.  New  offices  are  being  staffed  to  receive  and  utilize 
the  latest  technology  while  older  offices  remain  to  ensure  continuity  of  services. 
While  some  of  the  new  technology  data  sources  have  been  introduced,  the  essential 
technology  to  integrate  that  data  into  the  forecast  process,  AWIPS,  is  yet  to  reach 
the  offices. 

The  Strategic  Plan  for  the  NWS  modernization  and  associated  restructuring  incor- 
porates technology  and  stalling  efficiencies  based  on  integrated  technologies.  The 
plan  addresses  streamlining  the  NWS  while  maintaining  the  delicate  balance  be- 
tween staffing  and  services.  Even  minor  adjustments  to  the  plan,  or  further  delays 
in  implementation,  will  impact  services  provided  by  local  offices.  Minor  changes  in 
the  field  structure  could  further  aggravate  an  already  skeptical  public  community 
as  well  as  anger  many  Members  oi  Congress.  It  is  essential  to  maintain  public  con- 
fidence and  reduce  political  issues  during  the  phase  down  and  closure  of  offices  not 
needed  in  the  modernized  NWS. 


Questions  asked  by  Senator  Dorgan  and  Answers  Thereto  by  D.  James  Baker 

Question  1:  The  NWS  modernization  plan  for  North  Dakota  includes  placing  two 
Doppler  radars  in  the  state:  one  in  Mayville,  North  Dakota  and  the  other  in 
Deering,  North  Dakota.  The  olan  also  includes  closing  the  Williston,  North  Dakota 
NWS  office.  The  citizens  of  Williston  are  concerned  that  this  plan  will  result  in  a 
large  uncovered  gap  in  northwestern  North  Dakota. 

— what  steps  is  the  Department  of  Commerce  taking  to  assure  that  comparable 
scientific  data  is  being  collected  to  assess  whether  or  not  degraded  service  will  result 
in  communities  like  Williston? 
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Question  2:  I  am  told  that  there  will  be  a  "non -terrain"  gap  of  coverage  consisting 
of  approximately  17,000  square  miles  in  northwestern  North  Dakota. 

—Is  this  true?  If  so,  what  led  NWS  to  approve  such  a  large  gap  on  coverage  and 
presume  that  the  requirement  of  P.L.  102-567  would  be  met? 

Question  3:  I  am  concerned  that  the  present  plan  in  North  Dakota  will  lead  to 
a  degradation  of  service  in  some  parts  of  the  state. 

—If  it  is  determined  that  there  is  a  degradation  of  service  in  areas  such  as 
Williston,  North  Dakota,  what  alternatives  is  the  NWS  considering? 

— Is  it  possible  that  existing  facilities  could  be  upgraded  as  to  fill  in  the  gap  of 
coverage  that  would  exist? 

Answer  to  Questions  1-3:  Because  of  public  concerns  about  the  adequacy  of  radar 
coverage  in  the  modernized  NWS,  the  Secretary  of  Commerce  commissiqned  an 
independent  study  by  the  National  Research  Council  (NRC)  in  October  1994. 

On  November  4,  1994,  comments  were  requested  from  the  public  on  service  areas 
where  it  is  believed  that  modernization  actions  taken  by  the  NWS  could  degrade  ex- 
isting service  provided  by  the  NWS.  Over  67,000  comments  were  received  by  NWS 
and  forwarded  to  the  NRC.  The  comment  period  closed  on  January  3,  1995,  and  a 
total  of  32  areas  of  concern  were  identified.  Williston,  North  Dakota  was  identified 
as  an  area  of  concern.  A  Federal  Register  notice  listing  these  areas  of  concern  was 
published  on  February  23,  1995. 

The  study  that  the  NRC  is  conducting  is  an  independent  scientific  assessment  of 
proposed  NEXRAD  radar  coverage  and  consolidation  of  field  offices  in  terms  of  the 
"no  degradation  of  service"  requirement  of  Public  Law  102-567.  In  conducting  this 
study,  the  NRC  will  consider  public  comments  about  NWS  modernization  that  were 
received.  The  NRC  will  also  establish  criteria  for  identifying  service  areas  where  the 
decommissioning  of  existing  radars  could  degrade  service.  The  NRC  will  document 
its  findings  and  recommendations  in  a  report  to  the  Secretary  of  Conmierce,  which 
is  due  in  May  1995. 

Taking  into  account  public  comments  received,  the  Secretary  of  Commerce  will 
then  apply  the  NRC's  criteria,  plus  applicable  modernization  criteria  previously  en- 
dorsed by  the  NRC,  to  the  32  areas  of  concern  that  were  identified  as  a  result  of 
the  public  comments.  The  Secretary  will  identify  at  what  locations,  if  any,  actions 
to  deconrniission  a  radar  or  to  close,  consolidate,  relocate,  or  automate  a  field  office 
are  not  likely  to  satisfy  the  "no  degradation  of  service"  requirement  of  Public  Law 
102-567.  The  Secretary  will  report  the  findings  and  recommendations,  including  any 
necessary  adjustments  to  the  NWS  modernization  plan,  to  the  Committee  on  Com- 
merce, Science,  and  Transportation  of  the  Senate  and  the  Committee  on  Science  of 
the  House  of  Representatives.  The  estimated  time  frame  for  this  report  is  Fall  1995. 

Even  after  the  study  and  report  have  been  completed,  the  Secretary  must  still  cer- 
tify "no  degradation  of  service"  before  NWS  offices  can  be  closed,  consolidated,  relo- 
cated, or  automated. 

Questions  4:  It  is  my  understanding  that  Williston  has  filed  with  the  NWS  as  an 
"area  of  concern,"  asking  to  be  reviewed. 

— Can  you  tell  me  the  current  status  of  the  Williston  NWS  office?  Is  the  Williston 
site  scheduled  for  closure?  Or  is  it's  scheduled  closure  on  hold,  pending  a  review? 

Answer:  The  current  NWS  modernization  plan  targets  the  Williston  Weather 
Service  Office  for  closure.  However,  actions  to  phase  down  the  Williston  office  are 
on  hold  pending  the  outcome  of  the  NRC  study  and  the  Secretary's  report  to  Con- 
gress. 

Question  5:  It  is  my  understanding  that  a  NWS  office  in  Huntsville,  Alabama  has 
been  upgraded  but  NWS  has  refused  to  eommission  it.  The  purpose  of  my  raising 
the  issue  of  this  site  here  is  that  I  understand  that  the  Huntsville  site  is  capable 
of  providing  comparative  data  with  a  neighboring  NEXRAD  site. 

— what  is  the  status  of  the  Huntsville  radar?  Could  you  provide  me  with  more 
information  on  this  radar? 

Answer:  The  Huntsville,  Alabama,  Weather  Service  Office  has  a  local-use  WSR- 
74C  radar  that  is  commissioned  and  operational. 

The  radar  is  equipped  with  an  Enterprise  Electronics  Corporation  doppler  add-on 
capability  that  is  not  official  NWS  equipment  and,  therefore,  cannot  be  commis- 
sioned. 

Huntsville  was  one  of  the  32  areas  of  concern  identified  through  the  recent  public- 
comment  period  (see  answer  to  questions  1-3).  The  local -use  radar  at  Huntsville  will 
not  be  decommissioned  until  some  time  after  the  results  of  the  NRC  study  and  the 
Secretary's  report  to  Congress.  With  respect  to  comparative  data,  the  NEXRAD 
WSR-88D  radar  is  far  superior  to  the  Enterprise  doppler  both  in  terms  of  severe 
storm  detection  capability  and  data  reliability. 


128 

Questions  6:  Some  budget  cutters  have  talked  about  repealing  the  1992  certifi- 
cation requirement  as  a  cost-saving  measure  that  could  be  included  in  a  rescission 
bill. 

Is  the  NWS,  the  White  House,  or  anyone  else  in  the  Administration  advocating 
the  repeal  of  the  1992  Weather  Service  Modernization  Act  requirement  that  the 
NWS  must  certify  that  there  will  be  no  degradation  of  service  before  any  of  it's  of- 
fices are  closed,  consolidated,  relocated,  or  automated? 

Answer:  The  Administration  is  not  advocating  full  repeal  of  Title  VII  of  PubUc 
Law  102-567,  the  Weather  Service  Modernization  Act.  As  part  of  the  Vice  Presi- 
dent's National  Performance  Review  and  the  Reinventing  Government  initiative,  the 
Administration  is  looking  at  ways  to  streamline  the  certification  process  to  reduce 
unnecessary  costs.  We  are  currently  reviewing  different  options  and  expect  to  have 
a  recommendation  to  forward  to  the  Vice  President  for  review  shortly.  Examples  of 
possible  streamlining  measures  include:  (1)  elimination  of  the  current  reqpirement 
that  each  certification  be  published  for  a  60-day  comment  period  and  (2)  elimination 
of  the  mandatory  requirement  for  liaison  officers  in  every  service  area. 

In  summary,  the  effect  of  streamlining  the  transition  process  would  be  to  reduce 
costs  in  fiscal  year  1996  and  beyond.  This  reduction  would  result  from  significantly 
shortening  the  time  between  when  the  NWS  can  assure  no  degradation  from  an 
operational  standpoint,  and  when  the  Secretary  actually  transmits  the  certification 
to  Congress. 


Questions  asked  by  Senator  Kerry  and  Answers  Thereto  by  D.  James  Baker 

Question  1:  Global  Warming.  On  Friday,  January  27,  1995,  a  front  page  article 
in  the  New  Yoric  Times  carried  the  headline,  "Global  Warming  Resumed  in  1994, 
Climate  Data  Show".  The  article  cites  National  Weather  Service  data  showing  that 
global  temperatures  from  March  through  December  were  the  warmest  on  record. 

From  the  public  and  policy  standpoints,  what  does  this  evidence  really  show  us? 
Are  we  seeing  greenhouse  warming,  the  end  of  the  cooling  effects  of  Mt.  Pinatubo, 
a  seasonal  shift  due  to  El  Nino,  or  what? 

Are  the  agencies  working  cooperatively  and  what  specific  actions  are  being  taken 
to  ensure  interagency  cooperation? 

Answer:  The  resumption  of  near  record  warm  global  mean  temperatures  over  the 
past  year  is  related  to  a  variety  of  causes  including  the  removal  oi  stratospheric  aer- 
osol particles  emitted  from  the  eruptions  of  Mount  Pinatubo  and,  to  a  lesser  extent, 
Mount  Hudson  in  1991.  El  Nino-Southern  Oscillation  (ENSO)  events  influence  cli- 
mate, especially  regionally,  over  short  periods  of  a  few  years.  Such  recent  events 
have  created  short-term  anomalies  in  longer  term  temperature  trends.  Scientists 
must  examine  longer-term  trends,  say  over  the  past  several  decades,  to  see  whether 
the  climate  is  changing  due  to  anthropogenic  causes  such  as  an  enhanced  and/or  ac- 
celerated greenhouse  effect.  To  date,  the  best-mechanism  for  building  a  scientific 
consensus  useful  for  policy  purposes  is  the  Intergovernmental  Panel  on  Climate 
Change  (IPCC).  The  last  lull  assessment  was  made  in  1990  with  interim  assess- 
ments in  1992  and  1994.  Another  full  assessment  is  presently  being  completed  for 
the  latter  part  of  1995.  Until  that  assessment  is  released,  the  following  is  a  synopsis 
of  our  degree  of  understanding  of  issues  related  to  the  greenhouse  effect  that  is 
based,  primarily,  on  those  assessments: 

What  Scientists  Understand  Very  Well: 
•  Greenhouse  Gases  Absorb  Infrared  Radiation.  Greenhouse  gases  absorb  and  re- 
radiate  infrared  radiation  at  wavelengths  characteristic  of  the  Earth's  temperatures, 
altering  the  atmospheric  radiative  balance.  The  greenhouse  efTect  is  a  natural  part 
of  the  planetary  system.  Water  vapor  and  carbon  dioxide  have  been  part  of  our  at- 
mosphere for  hunoreds  of  millions  of  years  and  their  presence  has  produced  an  aver- 
age surface  temperature  of  -15°  C  (60°  F).  Without  them,  the  average  surface  tem- 
perature would  oe  around  - 15°  C  (5°  F).  Independent  of  other  factors,  increasing 
abundances  of  greenhouse  gases  produce  additional  heating  of  the  Earth  system. 
Uncertainties  arise  as  to  how  various  climatic  processes  respond  to  the  increased 
heating. 

•  The  Atmospheric  Abundances  of  Greenhouse  Gases  are  Increasing  Due  to 
Human  Activities.  There  is  essentially  no  doubt  that  the  atmospheric  abundances 
of  carbon  dioxide  (from  combustion  of  fossil  fuels,  changes  in  land-use  practices,  ce- 
ment production),  methane  (landfills;  exploitation  of  coal,  oil  and  natural  gas;  cattle 
and  rice),  nitrous  oxide  (fertilizers  and  nitric  acid  production)  chlorofluorocarbons 
(refrigerants,  solvents,  foam-blowing  agents),  hydrofluorocarbons  (substitutes  for 
chlorofluorocarbons),  and  fully  fluonnated  chemicals  (aluminum  industry)  are  sig- 
nificantly greater  than  in  the  pre-industrial  era  due  to  human  activities. 
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•  Greenhouse  Gases  AiTect  the  Earth's  Climate  for  Centuries.  The  changes  in  the 
Earth's  climate  in  response  to  enhanced  atmospheric  abundances  of  greenhouse 
gases,  cannot  be  reversed  for  many  centuries  because  of  the  very  long  residence 
times  of  most  greenhouse  gases  (carbon  dioxide,  nitrous  oxide,  and 
chlorofluorocarbons),  and  the  associated  time  response  of  the  climate  system.  For  ex- 
ample, the  residence  time  for  carbon  dioxid!e  is  around  150  years  and  the 
perfluorocarbons  have  residence  times  in  the  thousands  of  years  depending  on  spe- 
cies. 

•  Changes  in  Other  Substances  Partially  Offset  the  Impact  of  Greenhouse  Gases. 
Decreases  in  lower  stratospheric  ozone  and  increases  in  sulfate  and  carbonaceous 
aerosols  act  to  produce  a  cooling  effect  near  the  Earth's  surface.  The  quantitative 
regional  and  global  impact  of  these  decreases  in  net  heating  are  rather  uncertain. 
Depletion  of  stratospheric  ozone  and  the  increase  in  aerosols  may  have  partially  off- 
set the  predicted  global  warming  to  date,  particularly  in  the  northern  nemispnere. 
However,  their  long  term  effects  are  thought  to  be  small  relative  to  the  predicted 
effects  of  increases  in  greenhouse  gases,  particularly  carbon  dioxide,  because  lower 
stratospheric  ozone  abundances  are,  expected  to  start  to  increase  after  the  year  2000 
in  response  to  an  elimination  of  halocarbon  emissions  and  because  global  concentra- 
tions of  aerosols  are  predicted  to  grow  less  rapidly  than  carbon  dioxide.  The  atmos- 
pheric lifetimes  for  aerosols  and  their  precursors  are  very  short  (days  to  weeks)  in 
contrast  to  the  very  long  lifetimes  (decades  to  centuries)  of  the  key  greenhouse 
gases.  Therefore,  their  radiative  effects  on  global  warming  rapidly  adjusts  to  in- 
creases or  decreases  in  emissions. 

•  Natural  Climate  Variability  Makes  it  Difficult  to  Detect  an  Enhanced  Green- 
house Warming.  Because  climate  varies  naturally  on  time  scales  of  months  to  cen- 
turies, any  human-induced  climate  change  must  be  interpreted  in  the  context  of 
such  natural  variability.  While  the  predicted  magnitude  of  the  greenhouse  warming 
to  date  is  not  significantly  greater  than  natural  decadal  variability  (approx.  ±1°  C), 
the  predicted  change  over  the  next  few  decades  is  likely  larger  than  natural  varia- 
bility. 

•  Global  Surface  Temperatures  Have  Increased  Over  the  Past  Century.  In  spite 
of  the  limitations  in  the  climate  record  (an  inadequate  number  of  continuous,  cali- 
brated observations  with  proper  geographic  coverage),  there  is  almost  no  doubt  that 
the  global  mean  surface  temperature  has  increased  between  0.3  and  0.6°  C  (0.5  to 
1.0°  F)  over  the  past  century.  The  observed  warming  over  parts  of  the  northern- 
hemisphere,  mid-latitude  continents,  has  been  found  to  be  largely  characterized  by 
increases  in  minimum  (night-time)  rather  than  maximum  (day-time)  temperatures. 
Scientists  cannot  yet  say  what  fraction  of  this  warming  trend  arises  from  the  green- 
house effect. 

•  Global  Surface  Temperatures  have  been  Anomalously  High  in  Recent  Years. 
Global  mean  surface  temperatures  were  anomalously  high  (highest  on  record)  in  the 
late  1980's  and  1990  and  1991.  The  volcanic  emotion  of  Mount  Pinatubo  in  1991 
resulted  in  a  transitory  warming  of  the  stratospnere  and  a  cooling  of  the  tropo- 
sphere. 

•  No  Inconsistency  is  Found  Between  Radiosonde  and  Satellite  Observations  of 
Temperature  Trends.  Radiosonde  (weather  balloon)  data  indicate  that  the  lower  tro- 
posphere has  warmed  over  recent  decades,  since  meaningful  trends  cannot  be  as- 
sessed over  periods  as  short  as  a  decade,  publicized  disagreements  between  1980's 
trends  of  air  temperatures  from  satellites  and  radiosonde  data  cannot  be  confirmed 
because  the  trends  are  statistically  indistinguishable. 

•  Substantial  Reduction  of  Key  Uncertainties  Needs  a  Decade  or  More.  While 
much  is  already  known  about  the  greenhouse  effect,  very  important  uncertainties 
remain  in  the  quantification  of  timing,  magnitude  and  regional  patterns  of  climate 
change.  Accurate  predictions  of  the  magnitude  and  timing  of  climate  change  are  lim- 
ited by  our  knowledge  of  the  role  of  clouds  and  water  vapor  and  the  role  of  the 
oceans,  respectively. 

•  The  Stratosphere  is  Expected  to  Cool  significantly.  Halocarbon-induced  (chlorine 
and  bromine)  ozone  decreases  in  the  upper  stratosphere  will  lead  to  reduced  absorp- 
tion of  solar  radiation,  thus  less  heating,  while  increased  concentrations  of  carbon 
dioxide  will  increase  radiative  heat  loss  in  the  upper  stratosphere.  These  two  effects 
could  lead  to  temperature  decreases  of  8-20°  C.  Also,  polar  ozone  losses  over  the 
past  decade  have  already  produced  a  cooling  of  about  1°  C  in  the  high  latitude  lower 
stratosphere. 

What  Scientists  Understand  Reasonably  Well: 

•  Observed  Global  Temperature  Changes  are  not  Inconsistent  with  Model  Pre- 
dictions. The  size  of  the  observed  warming  is  broadly  consistent  with  the  predictions 
of  climate  models,  but  is  also  the  same  magnitude  as  natural  climate  variability. 
Alternatively,  natural  variability  and  other  human  factors  (ozone  depletion  and 
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aerosols)  could  have  offset  a  still  larger  human-induced  greenhouse  warming.  The 
consistency  between  observations  of  global  mean  temperature  trends  over  the  past 
century  and  model  simulations  of  the  warming  due  to  greenhouse  gases  over  the 
same  period  is  reasonable  if  allowance  is  made  for  the  increasing  evidence  of  a  rel- 
ative cooling  effect  due  to  anthropogenic  aerosols  (from  sulfur  emissions  and  bio- 
mass  burning)  and  stratospheric  ozone  depletion. 

•  Doubled  Carbon  Dioxide  Abundances  are  Predicted  to  Lead  to  Significant  Tem- 
perature Increases.  Modeling  studies,  observations,  and  sensitivity  studies-suggest 
that  the  warming  of  global  mean  surface  temperature  due  to  a  doubling  of  carbon 
dioxide  is  unlikely  to  lie  outside  the  range  1.5  to  4.5  °C. 

•  Significant  Warming  is  Expected  by  the  Mid-2 1st  Century.  A  global  mean  sur- 
face warming  of  1-3°  C  is  predicted  to  occur  in  the  middle  of'^the  next  century,  as- 
suming that  the  global  emissions  of  greenhouse  gases  continue  at  the  levels  of  the 
central  IPCC  scenarios  (1990  or  1992).  The  warming  over  the  next  century  will  de- 

Bend  on  the  rate  of  growth  of  greenhouse  gas  and  aerosol  concentrations,  natural 
uctuations  in  the  clmiate  system,  and  the  detailed  response  of  the  climate  system 
(in  particular  clouds  and  the  slowly  changing  components,  i.e.,  oceans  and  glacial 
ice).  Based  on  historical  records,  ocean  delay,  effects  of  aerosols,  and  recent  cloud 
radiation  studies,  the  magnitude  of  the  global  warming  is  more  likely  to  be  in  the 
lower  half  of  this  range. 

•  Sea  Level  is  Expected  to  Rise  for  Many  Centuries.  Thermal  expansion  of  sea 
water  is  expected  to  increase  sea  level  by  4  to  12  inches  by  the  end  of  the  next  cen- 
tury (corresponding  to  a  temperature  increase  of  1-3°  C).  Additional  contributions 
are  expected  from  the  melting  of  land  ice  over  many  centuries.  Hence  sea  level  rise 
can  become  very  large. 

•  Greater  Warming  is  Likely  in  Northern  Polar  Winter.  Greater  winter  surface 
warming  is  predicted  in  northern  polar  regions  as  the  sea-ice  boundary  shifts  north- 
ward. (JDserving  this  predicted  enect  may  be  more  difTicult  because  of  the  larger 
natural  climate  variability  of  this  region. 

•  Reductions  in  Northern,  but  not  Southern,  Sea  Ice  are  Expected.  Models  cal- 
culate a  total  sea  ice  reduction  in  high  latitudes  of  the  northern  hemisphere  as  the 
climate  warms.  However,  no  such  decrease  is  expected  in  sea  ice  in  the  high  lati- 
tudes of  the  southern  hemisphere  over  the  next  century.  This  is  because  of  the  ini- 
tial resistance  to  climate  change  caused  by  the  rapid  exchange  of  heat  between  the 
atmosphere  and  the  deep  ocean  around  Antarctica. 

•  Global  Mean  Precipitation  will  Increase:  Changes  in  Regional  Distribution  are 
Less  Certain.  The  rate  of  evaporation  should  increase  as  the  climate  warms,  leading 
to  an  increase  in  global  mean  precipitation.  Some  regions  will  experience  increases 
in  precipitation,  while  others  will  experience  a  decrease.  Increased  evaporation 
should  lead  to  higher  atmospheric  water  vapor  concentrations.  As  the  climate 
warms,  the  increased  poleward  penetration  of  warmer,  moist  air  will  likely  increase 
the  annual-averaged  precipitation  at  high  latitudes. 

•  Climate  Change  Will  Impact  Ecological  and  Socio -Economic  Systems.  Climate 
change  will  have  consequences  for  agriculture  and  forestry,  natural  terrestrial 
ecosystems,  hydrology  and  water  resources,  human  settlements,  human  health,  air 
Quality,  oceans  and  coastal  zones  (sea  level  rise),  and  the  energy,  transport,  and  in- 
dustrial sectors.  The  most  significant  potential  impacts  of  climate  change  are  likely 
to  include  changes  in  regional  patterns  of  precipitation  and  soil  moisture,  leading 
to  changes  in  water  availability,  agricultural  productivity,  and  shifts  in  the  produc- 
tivity and  boundaries  versus  natural  terrestrial  ecosystems. 

Wnat  Greenhouse  Predictions  are  Less  Certain: 

•  Mid-Continental  Summer  Dryness  is  Predicted.  Several  models  predict  an  ear- 
lier onset  of  the  normal  spring-summer  reduction  of  soil  moisture,  causing  a  marked 
decrease  in  soil  moisture  over  some  mid-latitude  continental  regions  during  sum- 
mer. This  predicted  drying  is  caused  by  increased  evaporation  as  well  as  early  ter- 
mination of  snow  melt  and  rainy  periods.  Significant  uncertainties  regarding  land 
surface  processes  preclude  high  confidence  in  these  predictions. 

•  Ocean  Overturning  is  Predicted  to  Diminish.  The  predicted  increase  in  precipi- 
tation at  high  latitudes  and  run-off  reduces  the  salinity  and  hence  the  density,  in 
high-latitude  oceans.  This  reduced  density  slows  down  the  tendency  for  water  to 
sink  at  high  latitudes,  causing  significant  implications  for  the  uptake  and  release 
of  carbon  dioxide  and  heat.  Substantial  climate  warming  associated  with  high  con- 
centrations of  carbon  dioxide  can,  in  theory,  almost  completely  shut  down  the  over- 
turning circulation.  This  could  have  major  impacts  which  have  yet  to  be  explored. 

The  Most  Serious  Uncertainties  That  Need  to  be  Resolved: 

•  Regional  Scale  Predictions  of  Climate  Change  Remain  Uncertain.  Regional-scale 
model  predictions  are  uncertain  because  current  models  do  not  yet  have  the  appro- 
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priate  spatial  resolution,  and  they  inadequately  represent  land-atmosphere  inter- 
action processes. 

•  Cloud  Radiation  Feedbacks  Remain  Uncertain.  The  single  largest  uncertainty 
in  determining  the  magnitude  of  climate  change  for  a  given  mcrease  in  greenhouse 
gas  concentrations  is  the  response  of  clouds  and  water  vapor.  Increased  cloudiness 
in  the  upper  troposphere  can  amplify  the  warming,  while  increased  cloudiness  in 
the  lower  troposphere  can  suppress  the  warming. 

•  Changes  in  the  Frequency  and  Intensity  of  Tropical  Storms  are  Still  Uncertain. 
Simplifiecf  models  suggest  that  a  warmer,  wetter  atmosphere  would  lead  to  an  in- 
crease in  the  frequency  and  intensity  of  tropical  storms.  However,  factors  such  as 
regional  wind  structure,  which  govern  tropical  storm  formation,  are  not  well  rep- 
resented in  present  models. 

•  Future  Atmospheric  Abundances  of  Carbon  Dioxide  Depend  upon  several  Fac- 
tors. Future  atmospheric  abundances  of  carbon  dioxide  are  critically  dependent  upon 
uncertain  details  of  the  carbon  budget  (uptake  and  release  of  carbon  between  the 
atmosphere  and  the  oceans  and  between  the  atmosphere  and  the  terrestrial  bio- 
sphere) and  anthropogenic  emissions,  which  depend  upon  factors  such  as  population, 
economic  growth,  technology  development,  energy  availability  and  prices.  The  role 
of  other  greenhouse  gases,  such  as  tropospheric  ozone,  also  needs  to  be  clarified. 

Question  2:  Environmental  technologies.  What  is  the  status  today  of  on-going  con- 
versations among  the  Commerce  Department,  the  Environmental  protection  Agency 
and  other  agencies  to  help  industry  develop  new  next-generation  environmental 
technologies? 

Are  the  agencies  working  cooperatively  and  what  specific  actions  are  being  taken 
to  ensure  interagency  cooperation? 

The  Department  of  Commerce  works  closely  with  other  agencies  to  encourage  both 
the  development  and  export  of  environmental  technologies.  The  two  go  together — 
U.S.  business  needs  support  and  assistance  to  reach  the  growing  international  mar- 
kets for  environmental  technologies,  while  our  ability  to  compete  and  win  in  inter- 
national markets  depends  on  being  technological  leaders. 

Major  inter-agency  initiatives  include  the  Rapid  Commercialization  Initiative,  and 
the  Environmental  Technologies  Export  Strategy  of  the  Trade  Promotion  Coordinat- 
ing Committee. 

The  Rapid  Commercialization  Initiative  (RCI) — announced  by  the  Vice-President 
this  December — provides  the  coordination,  impetus,  and  infrastructure  so  that  Fed- 
eral resources  do  their  part  to  accelerate  the  commercialization  of  innovative  envi- 
ronmental technologies.  It  does  this  by: 

•  First,  focusing  Federal  actions  on  overcoming  barriers  that  slow  commercializa- 
tion for  needed  environmental  technologies.  These  actions  include: 

1.  Increasing  availability  of  testing  sites  and  experimental  permits.  Offering  more 
test  sites — including  Federal  sites — and  encouraging  the  availability  of  permits  for 
testing  wiU  allow  developers  to  bring  their  technologies  to  market  more  easily. 

2.  Veriiying  the  performance  of  innovative  technologies  so  that  federal,  state  and 
local  regulators — and  the  market  place — can  readily  assess  their  efficacy. 

3.  Providing  credible  performance  information  to  assist  decision  makers  with  new 
technology  use  permits. 

4.  Facilitating  the  diffusion  of  these  technologies. 

Each  of  these  components  acts  in  concert  as  part  of  a  larger  formula  for  reducing 
the  barriers  to  the  rapid  innovation,  development  and  commercialization  of  environ- 
mental technologies. 

•  Second,  applying  this  learning  to  mitigate  key  barriers  to  commercialization. 
Beyond  directly  supporting  the  rapid  commercialization  of  selected  technologies,  the 
ultimate  goal  of  the  RCI  is  to  systematically  reduce  the  institutional,  policy,  and 
statutory  carriers — including  regulatory  and  liability  issues — that  impede  innova- 
tion and  commercialization  of  new  environmental  solutions. 

Agencies  participating  in  RCI  include  the  Environmental  Protection  Agency-and 
the  Departments  of  Commerce,  Defense,  and  Energy.  The  Initiative  will  be  coordi- 
nated by  Commerce  through  the  Inter-Agency  Environmental  Technologies  Office. 

The  Department  of  Commerce  sponsored  a  roundtable  discussion  with  industry  in 
late  March  in  order  to  obtain  detailed  industry  views  on  the  structuring  of  RCI.  A 
Notice  of  Public  Intent  describing  RCI  is  planned  for  publication  in  the  Federal  Reg- 
ister this  summer. 

The  other  component  to  promoting  environmental  technology  development  is  effec- 
tive support  for  exports  to  the  growing  international  markets.  In  response  to  the 
President's  call  for  the  formulation  of  a  strategy  to  promote  the  competitiveness  of 
the  U.S.  environmental  technology  industry,  the  Administration  released  Environ- 
mental Technologies  Exports:  Strategic  Framework  for  U.S.  Leadership. 
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Under  the  leadership  of  Secretary  Brown  the  19  agency  Trade  Promotion  Coordi- 
nating Committee  (TPCC)  is  implementing  the  export  strate^  by  taking  the  lead 
in  coordinating  federal  environmental  export  programs.  Last  March,  the  ITA  estab- 
lished the  OfTice  of  Environmental  Technologies  Exports.  The  TPCC  Environmental 
Trade  Working  Group  is  co-chaired  by  the  Department  of  Commerce  and  the  Envi- 
ronmental Protection  Agency. 

•  The  export  strategy  rests  on  strong  public/private  partnerships.  The  35-member 
Environmental  Technologies  Trade  Advisory  Conmiittee  was  created  in  December 
1994  to  strengthen  the  direct  link  between  the  Federal  government  and  the  environ- 
mental technology  private  sector. 

Among  the  coordinated  actions  called  for  in  the  export  strategy,  the  Department 
has  implemented  an  aggressive  advocacy  program,  continues  to  participate  in  vital 
trade  negotiations,  and  nas  most  recently  targeted  high-growth  export  markets  for 
environmental  technologies. 

In  cooperation  with  other  key  agencies,  the  Department  produced  five  export  mar- 
ket plans  to  help  U.S.  companies  evaluate  and  access  environmental  markets  in 
Mexico,  Chile,  Argentina,  the  China  Economic  Area  (China,  Hong  Kong,  and  Tai- 
wan), South  Korea,  Poland  and  the  Czech  Republic.  Additional  export  market  plans 
for  Brazil,  India,  and  Turkey  will  be  released  in  the  immediate  future. 

Question  3:  NOAA  budget  priorities.  Dr.  Baker,  you  and  I  have  talked  at  some 
length  about  putting  the  O"  back  in  NOAA.  Now  you're  proposing  that  NOAA  take 
the  lead  on  a  $5  billion  interagency  weather  satellite  program,  and  I  understand 
that  NOAA  would  like  to  get  involved  with  Landsat  again  as  well. 

How  do  you  justify  these  proposals  in  light  of  NOAA's  existing  budget  constraints 
and  the  need  to  maintain  our  investment  in  ocean  and  coastal  programs? 

Answer:  We  have  constructed  a  budget  that  balances  the  requirements  of  our  mul- 
tiple missions,  and  meets  Administration  priorities.  Our  investment  in  coastal  and 
ocean  programs  remains  robust  and  is  improving  in  several  areas. 

Harnessing  the  power  of  remote  sensing  satellite  technology  for  application  to 
ocean  and  coastal  resource  management  is  an  essential  and  emcient  way  to  invest 
NOAA  resources.  Integrating  information  on  larger  scale  phenomena  such  as  broad 
changes  in  sea  surface  temperature  and  regional  land-use  patterns  is  an  important 
part  of  NOAA's  efTorts  to  provide  the  information  necessary  to  manage  the  Nation's 
coastal  and  ocean  resources. 

In  fiscal  year  1995,  we  have  taken  an  aggressive  three-pronged  approach  to  ocean 
remote  sensing:  (1)  continuation  of  the  operation  and  use  of  the  ocean  sensing  capa- 
bility of  the  operational  NOAA  satellites;  (2)  developing  a  capability  to  exploit  non- 
NOAA  ocean  satellites  for  NOAA  applications;  and  (3)  oeginning  to  explore  options 
for  ocean  sensing  capabilities  on  the  converged  civil/military  polar-orbiting  oper- 
ational environmental  satellites. 

Although  vital  for  meteorological  services,  the  National  Polar  Orbiting  Environ- 
mental Satellite  System  (NPOESS)  will  serve  a  multidisciplinary  mission  including 
and  expanding  on  products  to  the  oceanographic  and  coastal  communities.  This  in- 
cludes the  production  of  sea  surface  temperature  and  sea  ice  maps,  as  well  as  infor- 
mation on  unusual  ocean  events  such  as  toxic  phytoplankton  blooms  through  the 
CoastWatch  program.  Funding  is  requested  this  year  to  develop  a  new  suite  of 
oceanographic  products  including  ocean  color,  wave  and  sea  surface  heights,  and  sea 
surface  winds  with  data  acquired  from  non-NOAA  oceanographic  satellites. 

This  is  also  an  efficient  way  to  proceed.  Our  involvement  in  the  NPOESS  will  re- 
sult in  the  elimination  of  redundant  satellite  systems  which  would  have  been  built 
by  the  USAF  and  NOAA  following  completion  of  the  current  systems.  This  major 
achievement  of  reinventing  government  will  save  the  taxpayers  up  to  $300  million 
by  1999  when  compared  with  the  cost  of  the  USAF  and  NOAA  each  purchasing 
independent  satellite  systems.  We  are  also  evaluating  what  appears  to  be  a  promis- 
ing capability  for  continuous  sea-surface  observations  by  NOAA's  new  Geostationary 
Operational  Environmental  Satellite. 

Similarly,  NOAA,  as  the  Federal  civil  operator  of  environmental  satellites,  is. fol- 
lowing Administration  directives  in  taking  on  responsibility  for  the  operation  of  the 
next  generation  of  land  remote  sensing  satellites,  a  national  asset  being  developed 
main^  at  NASA  expense.  Landsat  data  serves  the  needs  of  users  in  multiple  dis- 
ciplines, including  coastal  programs  through  its  land  use  maps,  documentation  of 
sedimentation  and  runoff,  and  mapping  of  aquatic  vegetation. 

We  have  requested  increases  in  trie  Sea  Grant,  Coastal  Zone  Management,  Estua- 
rine  and  Coastal  Assessment,  National  Marine  Sanctuary,  Coastal  Ocean  Science, 
and  non-point  source  pollution  programs.  New  funding  is  requested  for  regional  eco- 
system studies  to  allow  ecosystem  management  in  coastal  areas.  The  Coral  Reef  Ini- 
tiative is  one  example  of  new  efTorts  focusing  on  some  of  our  most  fragile  coastal 
habitats.  These  increases,  coupled  with  base  expenditures  in  excess  of  $500  million 
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for  coastal  and  ocean  programs,  demonstrate  the  priority  we  attach  to  the  'O*  in 

NOAA. 

NOAA  has  also  requested  an  increase  of  $51  million  in  the  President's  fiscal  year 
1996  budget  for  the  National  Marine  Fisheries  Service.  This  funding  wUl  help  to 
build  sustainable  fisheries  and  recover  protected  species  through  improved  informa- 
tion on  the  status  of  marine  resources,  the  development  of  management  and  con- 
servation plans  for  protected  resources,  and  the  implementation  of  controlled  access 
fishery  management  programs. 
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